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TO 


Sir  Sgbittj  Peb%  W&iskxkhf,  ^Kxmti, 


LOBD  MAYOB  OP  LONDON. 


( 


MyLoed, 

Although  your  Lordship  is  not  directly  connected 
with  the  Iron  Trade,  the  vast  importance  of  its  interests 
to  the  prosperity  of  these  Kingdoms  is  well  understood 
by  your  Lordship,  and  must  be  my  apology  for  avail- 
ing myself  of  your  sanction  to  dedicate  '  The  Guide  to 
the  Iron  Trade  of  Great  Britain  '  to  the  Chief  Magis- 
trate of  the  first  commercial  City  in  the  world. 

Although  the  Coal  and  Lron  Mines  and  Furnaces 
are  fixed  at  a  considerable  distance  from  your  Lord- 
ship's jurisdiction,  the  capital  necessary  for  their  de- 
velopment, and  the  merchant  princes  who  serve  tlie 
craving  nations  of  the  earth  with  Iron,  are  mainly 
located  in  this  great  Metropohs.  Without  the  Bank 
of  England,  Messrs.  Glyn's,  and  other  establishments 
of  a  kindred  nature,  it  would  be  diJEcult  to  arrange 
the  great  monetary  exchanges  required,  and,  indeed, 
absolutely  necessary  for  firms  engaged  in  the  Coal  and 
L:on  Trades  with  foreign  countries. 

We  are  indebted  in  no  small  degree  for  the  gigantic 
proportions  which  these  trades  have  assumed  in  the 
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civilised  world  to  the  banking  facilities  afforded  by,  and 
the  known  probity  and  high  honour  of  the  Bankera 
and  Merchants  and  Brokers  of  the  City,  which,  of  its 
own  free  will,  called  your  Lordship  to  preside  over  its 
ancient  municipality,  and  dispense,  as  yourself  and 
predecessors  have  done,  the  civic  hospitality  to  the 
mightiest  potentates  of  the  earth. 

Permit  me,  my  Lord,  to  offer  a  fervent  prayer  that 
your  life  and  health  may  long  be  spared,  and  that  you 
may  continue  to  act  under  the  empire  of  the  motto  on 
the  fa9ade  of  the  Eoyal  Exchange,  which  I  also  acknow- 
ledge— *  The  earth  is  the  Lord's  and  the  fulness  thereof," 
and  to  attribute  in  the  very  highest  degree  our  pro- 
sperity as  a  nation  to  our  belief  in  these  inspired 
words. 

I  remain,  with  profound  respect.  Your  Lordship's 

Most  obliged  and  humble  Servant, 

Samuel  Griffiths. 

S4,  Oaknon  Stbeet. 
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The  pages  of  the '  Qxiide  to  the  Iron  Trade  of  Great 
Britain'  have  been  inspked  under  the  impulse  of  a 
strong  desire  to  afford  practical  information  to  the 
Ix>ndon  and  Liverpool  merchants  whose  business 
operations  bring  them  into  frequent  contact  with  the 
producers  of  the  most  important  staple  manufactures  of 
the  United  Kingdom.  The  author  is  well  aware  that 
the  task  might  have  been  performed  by  others  more 
capable  of  doing' justice  to  it  than  himself.  However, 
as  the  necessity  of  a  Guide  to  the  Trade  at  this  junc- 
ture is  admitted  on  all  hands,  he  has  with  diffidence 
undertaken  the  responsibility;  and  craves  indulgence 
and  forbearance  from  those  who  may  be  disposed  to 
cavil  with  the  Guide,  which  is  not  as  perfect  in  detail 
as  the  author  could  wish,  notwithstanding  the  assiduous 
labours  which  have  been  bestowed  upon  it.  The  great 
object  of  the  author  in  this  work  has  been  to  exhibit 
the  grandeur  of  our  great  staple,  and  by  the  accumu- 
lation of  patent  facts,  show  the  important  position  we 
occupy  throughout  the  world  in  the  manufacture  of 
Iron  and  other  metallurgical  industries.     Should  this 
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first  effort  be  well  received,  every  exertion  will  be  made 
to  render  the  Second  Edition  more  perfect  and  accept- 
able. The  work,  as  it  now  stands,  is  offered  to  a 
discerning  public,  by  whose  verdict  the  author  will 

be  content  to  abide. 

S.  G. 


INTEODUCTION. 


•«o^ 


I  FEEL  that  an  apology  is  justly  due  from  me  to  the 
Subscribers  to  the  '  Guide  to  the  Iron  Trade  of  Great 
Britain '  in  consequence  of  the  delay  which  has  occurred 
in.  the  pubhcation  since  its  advent  was  first  announced. 
Deeply  as  I  regretted  this  shortcoming,  notwith- 
standing my  untiring  efforts,  I  am  grieved  to  say  that 
imavoidable  difficulties,  and  obstacles  insurmountable 
and  beyond  my  control,  prevented  an  earlier  publica- 
tion. In  the  first  'place,  the  returns  necessary  to  com- 
plete the  statistics  were  delayed,  perhaps  not  willingly, 
in  various  quarters.  In  the  second,  the  plates  and 
engravings  which  it  was  from  the  first  intended  should 
accompany  the  work,  were  often  delayed,  and  frequently 
required  to  be  abandoned  for  more  truthful  and  correct 
representations.  In  the  third  place,  the  editorial 
labour  exacted  from  me  by  my  old  'Iron  Trade 
Circular,'  now  called  the  '  Iron  Trade  Exchange,'  has 
increased  fiftyfold  this  year,  which  made  imperative 
demands  on  my  time,  and  large  inroads  on  the  leisure 
hours  which   otherwise  would  have    been    willingly 
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consecrated  to  the  '  Guide.'  In  the  fourth  place,  as  the 
*  Iron  Trade  Exchange '  is  emphatically  a  subscription 
newspaper,  and  all  subscribers  thereto  are  entitled  bj 
their  subscriptions  to  receive  answers  to  all  letten 
demanding  information  on  any  subject  in  respect  to  the 
Iron  Trade,  my  personal  attention  in  dictating  replies 
to  these  applications,  particularly  when  the  Foreigr 
Mails  came  in,  was  and  continues  to  be  absolutely  ne- 
cessary. These  pressing  engagements,  with  my  genera 
business  as  a  merchant  and  metal  agent,  so  thoroughlj 
occupied  my  time  as  to  render  the  task  of  completing 
my  book  difficult ;  and  I  can  with  truth  say  that  the 
above  causes  and  obstacles  are  entirely  accountable 
for  the  delay,  which  has  often  vexed  and  annoyed  me. 
It  formed  no  part  of  my  original  intention  to  write 
a  scientific  essay  on  the  manufacture  of  Iron  and  Steel 

I  have  therefore  adhered  from  first  to  last,  in  the  page 
of  the   '  Guide,'   to  my  original  programme  in  thi 

respect.   A  book  of  this  character  would  of  necessit] 

occupy  two  or  three  volumes ;  and  as  Mr.  Lowthiai 

Bell,  Mr.  Henry  Bessemer,  and  Sir  William  Fairbaim 

have  so  ably  served  the  Trade  in  this  respect,  I  hav( 

confined  myself  more  to  short  histories,  practical  hint 

and  sketches,  and  patent  facts  and  statistics  in  connec 

tion  with  the  Trade  and  the  art  of  Iron-making  ;  which 

while  they  do  not  involve  any  particular  modus  operandi 

may  be  interesting  and,  I  hope,  beneficial  to  Merchant 

and  Ironmasters  in  all  departments  of  the  Trade. 
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Anyhow,  this  has  been  my  design  and  object  in  the 
pages  and  illustrations  which  I  offer  with  no  small 
degree  of  dijflfidence  to  the  Trade  and  the  pubhc. 

The  Eeview  of  the  Iron  Trade  for  1872  has  been 
written  with  care.  The  statistical  facts  embodied 
therein  the  author  hopes  may  be  useful  as  a  reference. 

The  Commercial  Eeview  for  the  same  year  will  be 
found  consistent  with  the  facts  developed  in  the  ex- 
traordinary volume  of  demand  which  created  such  a 
revolution  in  prices  as  will  stand  for  ever  as  the 
crownmg  incident  of  the  Trade  for  1872.  All  these 
leading  facts  I  have,  to  the  best  of  my  knowledge, 
truthfully  recorded. 

The  grandeur  of  our  position  as  an  Iron-making 
country  has  always  been  present  to  my  mind ;  and 
although  the  '  Guide '  frequently  dilates  with  pride  on 
our  unrivalled  produce  of  Iron  and  metallurgical 
industries,  I  have  endeavoured  to  avoid  comparisons 
with  other  countries  which  would  have  raised  our  Iron- 
masters in  their  own  estimation  at  the  expense  of 
foreign  competitors.  I  firmly  believe  that  the  enterpris- 
^  leaders  of  the  great  industries  of  all  nations  are 
being,  as  it  were,  involuntarily  drawn  nearer  together 
in  fraternal  ties,  and  that  as  civilisation  progresses  the 
interests  of  all  countries  will  be  found  to  be  more 
identical  and  prosperous  all  round  in  proportion  as 
brotheriy  feeling  is  cultivated,  ministering  continually, 
as  it  will,  by  interchanges  of  thought  and  good  offices,, 
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and  thus  inspiring  us  constantly  to  instruct  each  other 
in  the  perfection  of  art,  which  is  the  handmaid  to  pro- 
gress, civilisation,  and  social  happiness.  My  statistics 
in  regard  to  the  blast  furnaces  will  be  found  in  their- 
proper  place,  and  the  quantity  of  Iron  made  in  1872 
not  far  off  the  mark. 

With  regard  to  my  statistics  of  the  puddling-fumaces, 
they  are  as  perfect  as  they  could  be  made  under 
present  circumstances.  The  revolution  now  going  on 
in  puddling  is  more  general  than  those  confined  to 
one  works  in  one  locaUty  would  expect  or  believe. 
Numbers  of  Danks'  and  Casson's  furnaces  have  already 
replaced  the  old  furnace,  and  others  of  this  class  are 
in  rapid  course  of  erection. 

This,  with  other  circumstances,  has  rendered  a  list  of 
the  puddling-fumaces,  at  work  and  standing,  perfect  and 
complete,  impossible.  At  the  same  time  I  hope  my 
statistics  in  this  respect  will  be  considered  satisfactory. 
I  have  to  acknowledge  with  gratitude  statistical  and 
other  information  willingly  afforded  by  Mr.  Eobert 
Hunt,  her  Majesty's  custodian  of  mining  records  at  the 
School  of  Mines.  I  am  likewise  indebted  to  Mr.  Henry 
Bessemer  for  information  personally  given  to  me  in 
regard  to  his  wonderful  process,  which  we  all  admire 
for  the  beneficial  revolution  it  has  effected  in  the  Trade. 
I  must  also  acknowledge  my  indebtedness  to  my 
late  friend,  Mr.  Beecroft's  book,  frotn  which  I  obtained 
valuable  information  in  regard  to  mensuration,  weights, 
and  strength  of  materials,  &c. 
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I  am  under  the  same  obligations  in  regard  to 
Scotch  Iron  to  Messrs.  Feldtman,  the  old  Iron  brokers 
of  Glasgow ;  and  for  ancient  statistics  in  regard  to 
Scotch  Iron  both  in  respect  to  price  and  qualities  I 
am  iadebted  to  my  old  friend  Thomas  Thorbum,  of 
Gla^ow. 

I  have  heartily  to  thank  the  Ironmasters  and 
Manufecturers  of  England  and  Scotland  for  the  pohte 
mamier  in  which  the  portals  of  their  establishments 
have  always  been  opened  when  my  visits,  which  have 
been  numerous, .  have  been  made,  and  hope  that 
nay  reports  of  anything  I  may  have  seen  have  beerf 
consistent  with  discretion,  in  sometimes  suppress- 
i^  the  pubHcation  of  new  discoveries  in  machinery 
which,  from  the  just  claims  of  private  interest,  ought 
not  to  be  divulged.  I  may,  without  fear  of  con- 
tradiction, say  that  I  have  visited  as  many  Iron  Works 
and  metallurgical  establishments  in  this  and  other 
countries  as  any  man  living,  and  never  was  refused 
admission  but  once  in  my  life.  Only  the  other  day  I 
was  permitted  to  look  over  the  Patent  Nut  and  Bolt 
Company's  London  Works,  where,  according  to  my 
view,  the  greatest  wonders  in  England  are  performed 
by  their  patent  machines.  Indeed  so  marvellous  were 
the  results  of  the  working  of  these  machines,  that  I 
could  not  havo  believed  it  possible  from  any  other 
evidence  than  my  own  eyes. 

In  conclusion,  therefore,  I  must  be  permitted  to 
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acknowledge  with  gratitude  the  kind  and  polite  atten- 
tion I  have  invariably  received  in  these  numerous 
visits  of  general  observation  at  our  Eron-making  and 
great  metallurgical  establishments,  which  perform  so 
important  a  part  in  their  ministrations  to  the  wealth 
and  stability  of  these  kingdoms. 


XV 


1.  OBSERVATIONS   ON  THE   QUALITY 

OF  IRON. 

The  quantities  of  all  other  metals  consumed,  when 
compared  with  the  consumption  of  Iron,  are  infini- 
tesimal ;  and  if  we  remember,  as  we  ought  to  do,  that 
hundreds  and  thousands  of  precious  lives  depend  en- 
tirely on  the  quality  of  the  Iron  used  in  the  Iron  rope 
or  chain  of  our  coal-pits,  railway  engines  and  trains 
which  cross  the  country  so  rapidly,  our  steam  and 
merchant  ships  which  plough  the  Ocean  and  make 
perilous  voyages  to  all  parts  of  the  world — all  depend 
upon  the  quality  of  the  Iron  of  which  they  are  con- 
structed, which,  if  of  inferior  quality,  involves  great 
sacrifice  of  human  life.  We  could  give  particulars  of 
pit  chains  snapping,  boilers  blowing  up,  coupling  links 
of  railways  giving  way,  the  plates  of  Iron  steamers  rip 
ping  up,  crank  shafts  and  piston  rods  breaking,  all  and 
each  involving  sacrifice  of  human  fife,  the  recital  of  which 
would  be  heartrending  if  particularised  in  these  pages. 
We  have  paid  particular  attention  to  boiler  explosions, 
and  can  never  forget  the  painful  sensations  produced  on 
our  mind  while  witnessing  the  scenes  of  slaughter  and 
death  created  over  the  last  twenty  years  from  these  causes. 
The  last  we  saw  was  Wells  of  Moxley .  We  hope  we  may 
be  spared  firom  witnessing  another  catastrophe  so  terrible 
as  this.  We  beheve  that  if  engineers  would  be  more 
particular  in  the  brands  of  Iron  used  these  accidents 
would  be  much  diminished.    It  is  rather  a  singular 
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fact  that  we  never  heard  of  an  ordinary  boiler  bursting 
that  was  made  with  Lowmoor  and  BowUng  plates,  or 
the  plates  of  a  ship  ripping  up,  to  the  destruction  of 
the  vessel  and  all  on  board,  such  plates  having  been  ob- 
tained for  the  said  ship  entirely  from  respectable  highest- 
class  makers.  Such  a  thing  never  occurred,  and  never 
will  occur ; — it  never  could  occur,  for  Bowling,  B.B.H., 
Lowmoor,  Earl  Dudley's,  Snedshill,  W.  Millington  &  Co., 
and  S.  C.  Crown  plates  might  bend  with  the  elementary 
forces  of  storms  and  obstructive  rocks  at  sea,  but  the 
hardest  rock  on  which  a  vessel  may  be  stranded, 
made  of  the  above  plates,  could  never  perforate  the 
hull,  or  break  the  plates,  or  rip  the  seams.  We  say 
this  is  impossible;  hence  the  importance  of  our  en- 
deavours to  impress  on  the  minds  of  capitalists  and 
engineers  how  and  from  whom  they  may  obtain  Iron  of 
this  class  with  the  view  of  protecting  and  saving  the 
lives  of  the  travelling  public,  who  rely  on  their  name 
and  fame  for  safety.  These  precautions  are  paramount 
because  of  the  difference  in  the  value  and  quahty  of 
Iron.  Lowmoor  and  Bowling  to-day  are  from  30/.  to 
46/e  per  ton,  according  to  size  and  weight,  whereas 
other  qualities  of  the  lowest  class  of  Iron,  by  the 
lowest  class  makers,  even  in  Staffordshire,  can  be^ 
bought  at  15/.  per  ton;  and  as  it  is  impossible  to  tell 
what  Iron  is  worth  without  testing  and  trying  it,  the 
margin  in  this  wide  range  of  value  is  so  great  that 
we  believe  nothing  would  be  more  advantageous  to 
engineers  and  capitalists  than  a  better  knowledge 
and  history  of  the  name,  fame,  and  integrity  ot  the 
old  and  highly  respectable  houses  in  the  Trade,  par» 
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ticularly  in  Staffordshire  and  Shropshire.     An  account 
of  the  process  adopted  at  BowUng  will  be  found  in  this 
book,  and  if  inexperienced  people  will  ask  any  experi- 
enced Ironmaster,  they  will  be  told  that  Bowling  and  all 
other  high-class  Iron  made  in  Yorkshire  and  Stafford- 
shire  is  worth  all  the  money  it  fetches  in  the  market, 
much  more  so  than  the  large  quantities  of   rotten, 
ahnost  useless   cinder  Iron  made  and  sold  at  many 
pounds    per  ton  less    than  these   brands.     It   is    a 
fact  that  large  quantities  of  Iron  are  made  at  certain 
works  from  nothing  but  Qnder  Pigs — that  is,  Pig  Iron 
made  fix)m  cinders  alone,  by  remelting  them  in  the  blast 
furnace.  This  is  very  strange — nevertheless,  quite  true. 
Our  object  in  the  '  Guide '  has  been  to  point  out  the  be?t 
makers  of  Iron,  so  that  engineers  and  merchants  may 
be  enabled  to  obtain  it  through  the  proper  channels 
and  by  this  means  avoid  a  fearful  sacrifice  of  human 
life,  and  a  loss  of  reputation  alike  to  the  innocent  en- 
gineer, and,   sometimes,   to  the  merchant  who  ha.*?, 
perhaps,  been  deceived. 
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CHAPTER  I. 


In  the  fature  annals  of  the  Iron  Trade  of  Great  Britain, 
the  year  1872  will  always  be  referred  to  as  the  most 
remarkable  on  record,  not  only  because  of  the  great 
expansion  of  all  metallurgical  trades  and  manu&ctures, 
but  more  especially  on  account  of  the  greatly  increased 
value  of  Iron  which  was  established  m  Great  Britain 
in  the  middle  of  the  year  under  review.  The  market 
price  at  the  time  above  referred  to  reached  £16  per 
ton  for  bars,  B.B.H.  brand,  which  was  firmly  adopted 
in  the  fixed  rate  lists  of  all  the  leading  Staffordshire 
manufacturers.  This  extraordinary  revolution  in  prices 
will  exhibit  itself  in  more  striking  contrast  if  we 
remember  that  during  the  year  1870  the  oifficial  price 
of  bars,  £8  per  ton,  remained  unchanged  over  the  Thepnce 
whole  year :  the  most  important  metal  produced  has  doubled. 
therefore  increased  in  value  since  July,  1871,  fi:om  £8 
to  £16  per  ton,  certainly  the  most  marvellous  *jump' 
during  the   space   of  eighteen  months  in   the  value 
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of  Iron  or  any  other  metal,  to  our  knowledge,  o 
record. 

It  is  true  that  in  1806,^  and  especially  in  1807,  pricesF 
of  Iron  ruled  higher  than  in  1872 ;  but  during  those  years 
the  make  was  infinitesimal  compared  with  the  enormous 
output  of  1872  ;  at  this  period,  Sweden  and  Bussia 
were  the  prominent  Iron  producing  coimtries  of  the 
world;  now  Great  Britain  produces  more  Iron  than 
all  the  world  besides,  and  rules  the  Iron  markets  on 
every  Exchange  in  Europe. 

With  the  above  exceptions,  never  in  this  century 
have  prices  been  so  high,  the  exportation  and  con- 
sumption so  large,  or  the  general  diminution  in  stocks 
so  marvellously  rapid. 

The  make  of  Iron  for  the  United  Kingdom  for  1872, 
we  estimate,  after  a  careful  consideration  of  the  whole 
subject,  at  7,250,000  tons.  According  to  Mr.  Eobert 
Hunt's  valuable  statistics,  which  cannot  be  too  highly 
commended,  the  make  of  1871  was  6,627,179  tons, 
which  leaves  an  increase  in  produce  of  522,821  tons  over 
1872.  Tlie  value  of  this  7,250,000  tons,  at  the  present 
market  price,  is  about  £50,000,000  sterling,  taking  the 
mean  average  price  of  all  makes  at  £7  5^.  per  ton, 
which  will  be  under  the  mark,  if  the  higher  values  of 
the  contributions  to  the  great  aggregate,  furnished  by 
Whiteliaven  in  Cumberland,  Barrow-in-Furness,  and 
the  valuable  produce  of  the  West  Riding  of  Yorkshire, 
Shropshire,  and  StaiTordshire,  are  taken  into  consider- 
ation.    In  producing  ^  7,250,000  tons  of  pig  Iron,  at 


^  See  Appendix,  Table,  page  181. 

'  The  conclasiuns  we  are  aware  are  open  to  comment,  and  some  good 
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least  ^  25,000,000  tons  of  coal,  dross,  and  slack  have 
been  consumed,  and  in  foundry,  steam  engine  boilers, 
puddling,  mjll-fiimace,  Bessemer  converting,  and  other 
processes  incidental  to  the  mannfecture  of  Iron,  before 
it  is  finished  into  a  bar,  hoop,  sheet,  or  wire  rod,  a 
fcrther  consumption    of   at    least    20,000,000    tons 
must  have  been  absorbed  during  the  year  imder  re- 
view.   The  output  of  coal  for  last  ydar  we  estimate  Total  oat 
at  125,000,000  of  tons,  1871  was  117,352,028  tons.  ^"'^"^ 
Besides  the  above  largje  amoimt  of  coal  consumed 
in  Iron  making,   the  consumption  in  Iron  manufec- 
tures,  say,   nuts,   bolts,   wrought   nails,  fiying  pans,  ' 
firearms,  and  other  Birmingham  wares ;  the  Sheiffield, 
Wolverhampton,     Dudley,     West    Bromwich,     and 
Darlaston    hardware    goods,    with    the    great    edge 
tool  works,  engineering  and  foimdry   establishments 
throughout    Great  Britain,    we  estimate  have    con- 
sumed another  15,000,000  tons  of  coal.     K  we  say 
25,000,000  for  pig  Iron,  20,000,000  for  the  manufac- 
ture of  malleable  Iron  and  Steel,  and  15,000,000  of  Gross 
tons  for  iron  manufactures  of  all  kinds,  this  gives  a  of*CoU 
total  absorption  of  coal  in  the  Iron  trade,  for  1872,  of  Jronand 
no  less  than  60,000,000*  of  tons,  which,  taken  from  the  J^ftUig 

thereto.  ' 

^^orities  may  hesitate  to  sanction  our  rate  of  consumption,  we  have 
*^  greatest  respect  for  Mr.  Bell's  opinion,  no  doubt  the  highest  living 
vithority,  and  certainly  the  most  practical.  The  indisputable  facts 
^^tained  in  the  returns  furnished  to  us  by  the  Scotch,  Shropshire 
^  Welsh  Ironmasters  bring  ub  under  the  convictions  represented 
^  the  above  figures. 

^  We  are  aware  that  we  make  the  «onsumption  much  greater  than 
*<^e  other  greatly  esteemed  very  high  authorities,  but  think  careful 
investigation  on  the  subject  will  sustain  our  figures. 

*  See  the  quantity  of  coal  raised  in  every  county  in  Appendix  tables, 
page  182. 
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output  above  referred  to,   is  about  half  the  who2^ 
quantity  raised  out  of  the  crust  of  the  earth.     If 
wc  bear  in  mind  the  scarcity  of  coal  on  the  Continent, 
and  the  consequent  greatly  increased  demand  upon  x& 
for  this  mineral  from  abroad,  the  above  startUng  figures 
will  explain  the  increased  demand  for  this  article  in  oiff 
domestic  market,  and  the  enormously  advanced  price 
established  for  coal  in  all  parts  of  the  world  during 
1872.     Much   has    been    said  and  written    on    this 
subject  respecting  combinations  and  conspiracies  among 
the  coalowners,  to  raise  and  keep  up  the  price  :  these 
figures,    however,    may    perhaps     enable    even    the 
most  inexperienced  -in  these  matters  to  perceive,  that 
Price  trf     the  present  price  of  coal  has  been  brought  about 
raised  by    by  increased  demand,  which  must  be  placed  more  to 
mandin     the  account  of  the   augmented  consumption  of  this 
tnide.  "     article   in   Iron  making,   than   any   other  absorbing 
element  either  at  home  or  abroad.     We  have  in  the 
United  Kingdom,   916   blast    furnaces    erected,   the 
principal  districts  being  Cleveland,  including  North, 
East,  and  West  of  England,  290  furnaces,  South  Wales, 
188  ;   Staffordshire,  207  ;  Scotland,  154 ;    total  in  all 
districts,  916.      Of  these,  696  were  in  blast,  or,  in 
other  words,  at  work  producing  Iron. 

In  1861,  the  number  of  furnaces  in  blast  were  :^565. 
We  arrive  at  the  above  conclusions  with  regard  to 
the  produce  of  1872  by  careful  observation  and 
analysis  of  returns  of  the  various  districts.  First,  Scot- 
land shows  a  falling  off,  to  a  considerable  amoimt,  in 
yield ;  this,  however,  wiU  prove  almost  a  soUtary  case. 

1  See  ''  Griffith's  Statistics  "  for  that  year. 
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Notwitbtanding  the  difficulties  experienced  in  South 
Staffordshire  firom  want  of  coal,  the  works,  with  the 
exception  of  about  five  or  six  weeks,  were  actively 
employed  all  the  year,  consequently  no  diminution  in 
the  produce  is  expected.     The  same  may  be  said  with 
n^ard  to  Shropshire  and  South  Wales.    We  know  that 
an  increase  of  84,733  tons  has  taken  place  in  the 
Qeveland  district,  and  if  we  give  credit  in  the  gene- 
ral estimate  for  the  great  activity  in  the  Whitehaven, 
West    Cumberiand,     Barrow-in-Fumess,    and    other 
districts    in  Lancashire,   Yorkshire,   Derbyshire,   and 
not  forgetting  the   progressive    condition  of    North 
Staffordshire   and  Northamptonshire,   we    think    oiu* 
friends  in  the   trade  will  agree   with   us,   that  the 
estimate  we  have  made  cannot  be  far  wrong. 

We  have  exported  Iron  and  Steel  of  all  kinds,  last 
year,  3,388,622  tons ;  we  exported  in  1871,  3,169,219 
tons,  which  gives  seven  per  cent,  in  quantity  in  favour 
of  last  year.  The  value  of  the  later  year's  export 
was  £36,060,547,  the  value  of  exports  for  1871  was 
£26,124,134,  so  that  the  value  of  the  Iron  exported 
&t)m  the  United  Kingdom  in  1872,  shows  an  increase 
of  thirty-five  per  cent,  over  that  of  1871. 

If  we  for  a  moment  consider  the  innumerably  great 
trades  and  interests  in  which  Iron  forms  the  chief 
staple,  such  as  steam  engines,  all  kinds  of  machinery, 
railway  apphances,  the  cutlery  of  Sheffield,  the  locks, 
trays,  and  cut  nails  of  Birmingham  and  Wolverliamp- 
ton ;  the  wrought  nails,  chains  and  anchors,  nuts  and 
holts,  made  in  the  neighbourhood  of  Dudley,  and 
thousands  of  other  swarming  hives  of  metallic  indus- 
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tries  in  the  Black  Country ;  not  forgetting  the  gra 
Iron  shipbuilding  yards  on  the  banks  of  the  Clyd 
the  Tees,  the  Mersey,  and  elsewhere,  the  monsti 
shops  and  works  at  Sheffield  and  other  centres  : 
Yorkshire — it  requires  no  stretch  of  imagination  i 
arrive  at  a  truthful  conclusion,  that  the  wages  paid  * 
forge  men,  mill  men,  furnace  men,  coUiers,  minei 
and  the  various  handicraft  men  in  Iron,  far  exceed 
the  revenue  of  the  country,  and  in  a  fiscal  and  soci 
point  of  view,  contributes  more  to  the  wealth,  pr 
gress,  and  prosperity  of  this  highly-favoured  land  thi 
any  other  industry  of  which  England  has  reason  to  1 
proud. 

The  figures  given  below  refer  exclusively  to  tl 
quantities  and  value  of  pig  Iron  made  in  1872.  \^ 
must  now  endeavour  to  show  what  quantity  of  th 
great  aggregate  was  exported  to  Foreign  Countries,  ar 
then  deal  with  the  balance,  showing  to  the  best  of  oi 
abihty  how  it  was  disposed  of.  In  order  to  arrive 
the  balance,  let  us  see  what  the  total  stock  of  181 
really  was:  we  think  it  will  be  found  about  i 
follows : — 

Tons. 

Make  of  Iron  in  1872 7,250,000 

Out  of  Stock  in  Scotland  ....  296,000 

Out  of  Public  Stocks  in  Middlesboro'       .         .  1,800 

Out  of  Ironmasters'  Stocks  in  Middlesboro'  25,000 

Out  of  Makers  and  Forge  Masters'  Stocks 
in  Staffordshire,  Shropshire,  South  Wales, 
Lancashire,  Yorkshire,  Cumberland, 
Northamptonshire,    Gloucestershire,    and 

Durham 300,000 

Old  Iron  and  Scraps,  Bemanufactured,  including 

old  Cast  Iron  Re-melted    ....  100,000 

7,972^ 
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Of  this  quantity,  which  is  the  positive  stock  of  pig 
Iron  upon  which  we  have  been  working,  1,332,726 
tons  have  been  exported  abroad,  and  the  balance  has  Exact 
been  made  into  manufiictured  Iron,  or  smelted  down  at  ^^uSi 
the  innumerable  large  and  small  foundries  and  engine  ^^^^"^ 
ihops  of  the  United  Kingdom.    The  next  question 
which  presents  itself  is.  How  has  it  been  disposed  of  ? 
The  Board  of  Trade  returns  show  clearly  that  3,388,622  J^^ 
tons  of  Iron  and  Steel  of  all  kinds  have  been  exported.  >«>»  and 

*^  steel  ex- 

Of  this  quantity,  1,332,726  was  pig  Iron,  upwards  ported, 
of  660,000  tons  to  Germany  and  Holland,  90,200 
tons  to  France,  193,957  to  the  United  States,  and 
385,687  tons  to  other  countries.  The  balance,  of  the 
7,972,800,  after  deducting  the  export  of  pig  Iron,  will 
be  6,640,074;  the  balance,  therefore,  of  pig  Iron 
left  in  England  will  be,  as  above,  6,640,074 — a  very 
large  amount  indeed — as  the  surplus  of  our  make, 
^r  supplying  the  foreign  demand  for  pig  Iron  by 
export. 

Our  next  object  will  be  to  show  how  this  large 
balance  was  disposed  of,  and  mention  the  various  home 
manufactures  and  trades  which  imperatively  require 
%  having,  in  fact,  absorbed  and  literally  melted  it 
away  at  a  considerable  profit  to  the  nation.  The 
great  home  consuming  element  is  of  a  fourfold  cha- 
racter:  

I.  Malleable  Iron  and  Bessemer  Steel,  the  making  Gross 

«  Quantity 

<^f  which  has  consumed  no  less  than  4,870,074  tons.       used  up 

II.  Tin  plates,  being  in  truth  Iron  plated  with  Tin.  and  the 
m.  The  foundries  in  all  parts  of  the  United  King- 
dom probably  absorbed  1,770,000  tons. 
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rV.  The  thousands  of  mamifactures  into  which» 
Iron  enters  consumed  the  balance  of  malleable  Iroim 
made  out  of  the  above  lai^e  aggregate  of  pig,  minus 
the  quantity  exported  in  malleable  Iron,  Steel,  and  Tin 
Plates.  The  quantity  of  Tin  Plates  exported  was 
2,364,684  cwts. 

The  mills  and  forges  with  their  6,841  puddling  fiir- 
naces  and  the  fifteen  Bessemer  Steel  works  with  their 
seventy-eight  converters,  have,  without  doubt,  made  the 
largest  demand  upon  the  stocks,  as  will  be  seen  by  the 
figures  above. 

The  maljeable  Iron  made  at  the  rolling  mills,  in- 
cluding the  quantity  exported  before  referred  to^,  has. 
all  been  exported  or  used  up  for  home  consumption, 
ick  A  very  large  portion  has  been  consumed  in  rolling 

to  foF 

plates,  the  black  plate  for  Tin  Plates.  We  shipped  in  1872 
2,364,684  cwts.  of  Tin  Plate,  and  no  doubt  consumed 
in  this  country  three  times  this  quantity.  It  is  im- 
possible to  say  with  precision  what  quantity  of  our 
stock  of  1872  was  melted  by  the  Iron  founders. 

In  Scotland,  however,  it  is  correctly  ascertained  that 
the  Iron  founders  consumed  270,000  tons  of  pig  Iron. 
What  quantity  has  been  consumed  by  the  Iron  foimder* 
in  England  and  Wales  we  cannot  correctly  state ;  we 
can  ajffirm  it  to  be  very  large,  perhaps,  1,500,000  tons, 
which,  with  Scotland,  would  absorb  in  all  for  foundry 
purposes  1,770,000  tons,  which  being  added  to  the 
1,322,726  tons  exported,  gives  a  total  of  3,102,726- 
tons  for  export  and  home  foundries,  leaves  a  balance 

>  1,845,351. 
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for  mamifccture,  out  of  the  gross  stock  which  has  been 
consumed  in  the  Bessemer  Pots  and  puddUng  furnaces, 
of  4,870,074  tons. 

In  the  fourth  place  we  come  to  the  most  interesthig 
part  of  the  home  consmnption  question,  for  although 
element  No.  1  consumes  by  far  the  largest  portion  of 
the  pigs,  element  No.  4  re-consumes  and  works  up  the 
maDeable  Iron  and  Tin  Plates  produced,  and  fashioning 
them  into  implements  and  weapons  of  war,  articles  for 
culinary  and  other  domestic  purposes,  and  a  thousand 
other  teols  and  articles  for  the  use   of  man  in  all 
parts  of  the  "world.     Indeed,  it  is  after  all,  our  great 
manufactures  in  Iron,  Steel,  and  hardware  goods  which  shipped  t( 
pre-eminently  in  a  conunercial  point  of  view  places  this  America 
country  above  all  others.    A  plating  bar,  B.B.H.,^  which  Bniais! 
costs  £18  per  ton,  is  made  into  a  beautiftil  bright  axe 
and  sold  fix)m  £65  to  £70  per  ton,  and  the  same  prin- 
ciple appUes  sometimes  in  a  greater,  often  in  a  lesser, 
degree  to  all  articles  manufactured   from  malleable 
hx)n,  which  is  the  base  of  Steel ;  all  the  knives,  saws, 
and  other  carpenters'  tools  of  Shefl&eld,  and  the  cut 
Bails,  japannery,  and  steel  pens  of  Birmingham,  the  locks 
of  Willenhall,  and  the  saddlers'  ironmongery  of  Walsall, 
the  forged  nails  of  Sedgley,  Gomal,  Dudley,  and  the  Lie 
Waste,  and  the  massive  cables  and  anchors  of  Tipton 
and  Westbromwich,  are   produced  from  this  article; 
but  there   are  other  large  consuming  works,  among 
which  must  be  mentioned  the  great  galvanizers   of 
Wolverhampton  and  Birmingham.     This  has  become 

*  B.B.H.  is  the  brand  of  W.  Barrows  &  Sons  of  the  Bloomfield 
^orb,  the  best  makers  of  phiting  iron  in  England. 
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a  very  large  trade,  which  consiimes  more  sheet  Iroi 
than  any  other  metallurgic  industry  in  England. 

The  cut  nail  makers  of  Birmingham  and  Wolver-^ 
hampton  are  likewise  large  consmners  of  sheet  Iron. 
•  Besides  all  these  consumptive  elements  we  have  our 
home  railways,  which  are  always  wanting  and  con- 
tinually buying  rails,  bars,  and  use  Iron,  with  castings 
for  turntables  and  signal  stands,  rails  and  chairs ;  the 
best  malleable  Iron  for  their  fitting  shops,  Iron  for  thdr 
bridges.  Iron  for  their  stations.  Iron  for  their  engines,- 
their  wheels  and  axles,  in  fact  Iron  for  everything. 
A  very  large  diemand  is  likewise  made  upon  the  wire  . 
mills  of  Shropshire  and  elsewhere  for  wire  rods  for 
the   telegraphs  and  agricultural  fencing  in  all  parts 
of    iSlngland     and    the    Continent ;    and  lastly,  the  , 
Iron  ship  building  yards  make  a  marvellous  demand 
upon    our    production.       The    quantity   used    now, 
although  only  a  modem  outlet,  is  beyond  conception, 
and  as  this  trade  is  increasing  rapidly,  the  demand 
may  fairly  be  expected  to  continue  and  increase  con- 
siderably.    Nothing  can  be  more  interesting  than  to 
see  the  activity  at  the  gigantic  yards,  on  both  banks 
of  the    Clyde   and  elsewhere    in  this  growing   and 
most  important  Iron  industry  of  the  British  Empire. 
Iron  is  not  only  in  our  steam  ships  the  pioneer  to 
commerce,  but  in  every  social  phase  is  the  willing 
and  useful   handmaid   of   civilization  at  home    and 
abroad.     Our  floating  docks  counteract  the  disturbing 
element  of  the  tide  in  the  mighty  deep.     Iron  ships 
defy  the  dangers  and  steam   triumphantly  over  the 
mountain  waves  of  the  Atlantic,  gallantly  making  their 
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way  into  foreign  harbours,  to  be  greeted  by  thousands 
of  spectators  sustained,  perhaps,  on  Iron  floating 
landing  stages.  We  make  Iron  houses.  Iron  chapels. 
Iron  shop  shutters.  Iron  girders  for  houses,  and  now- 
Iron  roads  for  the  trams,  which  are  fest  superseding 
the  old  inconvenient  omnibuses.  If  we  perforate  the 
earth  in  search  of  its  mineral  treasures,  the  first  sod  is 
tomed  with  Iron,  the  pit  is  sunken  with  Iron  imple- 
ments, holes  drilled  in  the  hard  rock  for  blasting 
powder  or  djrnamite  to  remove  the  obstructions  are 
made  with .  Steel ;  roads  in  the  lower  depths  of  the 
coal  and  Iron  levels  are  made  of  Iron ;  the  waggons  of 
Iron,  the  cage  is  made  of  Iron,  the  rope  is  made  of 
Iron,  the  wheels  and  the  steam  engine  are  all  made  of 
Iron,  and  the  brilliant  gas  which  now  iUumines  my  pen 
could  not  come  into  the  office  without  Iron.  "  Ab  initio  " 
the  retort  is  made  of  Iron,  the  purifier  of  Iron,  the 
gasometer  is  made  of  Iron,  the  great  mains  of  Iron, 
and  the  small  gas  pipes  of  wrought  Iron.  It  is  true 
the  coal  yields  the  gas,  but  this  wonderful  production, 
which  seems  to  defy  and  subjugate  the  very  laws  of 
iiature  itself,  and  by  its  illuminating  power  turns  night 
into  day,  could  never  have  been  perfected  without  Iron 
appliances  from  beginning  to  end.  We  have  en- 
deavoured to  cite  some  of  the  purposes  for  which  Iron 
is  used,  and  which  have  absorbed  the  4,870,074  tons  in 
the  home  trade  of  pig  Iron  consumed  in  the  puddling 
fornaces  and  Bessemer  Pots  and  made  by  them  into 
nialleable  Iron  and  Steel  during  the  last  twelve  months. 
There  are  hundreds  of  purposes  for  which  Iron  is  used, 
which  cannot  be   mentioned  in  a  work  of  this  kind. 
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Suffice  it  to  say,  we  live  in  an  Iron  Age,  and  w6 
believe  that  Iron  will  continue  to  be' introduced  into 
new  constructions  and  manufactures,  at  present  un- 
premeditated, either  by  the  engineer,  the  architect  or 
the  artizau  workers  in  Iron,  in  this  or  any  other 
countries. 

To  assist  the  reader  we  recapitulate  in  the  following 
synopsis  the  figures  embodied  in  the  above  statistics : — 

Tons 

Gross  quantity  of  Iron  made  in  1872  7,250,000 

Add  to  which,  Stock  in  Scotland 
absorbed  during  same  year     .         .  296,000 

Out  of  Store  in  Middlesboro*     .         .  1,800 

Out  of  Ironmasters*  Stocks  in  Middles- 
boro'        ....  .  25,000 

Out  of  Makers  of  Forge  Masters  and 
Iron  Foimders*  Stocks  in  Stafford- 
shire, Shropshire,  South  Wales, 
Lanca8hire,Yorkshire,  Cimiberland, 
Northamptonshire,  Gloucestershire, 
and  Durham 300,000 

Old  Iron  and  Scraps  Remanufactured, 
including  old  Cast  Iron  Kemelted  .  100,000 

Therefore,  the  gross  Stock  was  in  1872  7,972,800 

Exported  of  this  Pig  Iron      .        .        1,332,726 
Consumed    in    Foimdries    in    the 

United  Kingdom         .         .         .        1,770,000 

Balance  constuned  by  the  Puddling 
Furnaces  and  Bessemer's  Conver- 
ters and  made  into  Malleable  Iron        4,870,074 

On  revie\ving  the  Iron  Trade  for  1872,  the  cause  of 
the  extraordinary  rise  in  price  must  not  be  looked  for 
exclusively  in  the  commercial  incidents  of  that  year. 
Certainly  without  the  great  volume  of  demand  which 
came  upon  us  in  1872,  £16  per  ton  could  not  have 
been  reached ;  at  the  same  time  it  will  be  well  to 
remember  that  from  1866  to  1870,  was  perhaps  as 
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at  a  period  for  the  Iron  Trade  as  we  can  recollect, 
mices    during   tins  interval  ruled  veiy  low,  placing 
[ron   at   the   disposal  of  architects  for  constructive 
purposes,    at    available  prices.      During    this   period 
g^a:ders,    bridges,    and    Iron    roofing    b^an    to    be 
adopted    more    generally.      The   long  run    of   low 
prices  (invariably  the  case)  gave  the  merchants  in 
all  parts    of   the  world  an   impression    that   prices 
would  go  lower,  and  under  this  illusion  one  and  all 
willingly  reduced   their    stocks    to  the  lowest  ebb. 
In  the  banning  of  1870,  buyers  were  more  disposed 
to  operate,  but  the  subsequent  advent  of  the  Franco- 
German  war,  cast  a  gloom  over  all  great  staple  trades, 
merchants    and    consumers    of   Iron    became    more 
cautious,  adopting  the  old  tactics  of  adhering  to  the 
reduced  stock  system,  adopted  over  the  previous  four 
years.    During  the  year  of  the  war  trade  remained 
quiet,  just  holding  its  own  without  fluctuation  or  change 
in  the  prices  of  bar  Iron  during  the  whole  of  the  year 
1870.    Although  it  was  not  perceived  at  the  time  (the 
course  of  the  trade  since  has  proved  that),  at  that  period 
the  consiunption  of  Iron  was  quite  equal  to  the  supply  ; 
the  steadiness  of  the  market  during  the  whole  year  may 
^  taken  as  a  proof  of  this  &ct.     In  the  beginning 
of  1871,  although  the  war  was   raging  before  the 
^^  of  Paris,  it  was  thought  that  better  prices  might 
be  obtained  as  the  year  progressed :  puddlers  were  now 
o^y  receiving  8^.  6rf.  per  ton  in  Staffordshire.     The 
Gentlemen  of  the  Streets  completed  the  term  of  their 
fectorate  of  France  at  Bordeaux,   peace  was  made 
by  M.  Thiers,   and    all  European  nations  began  to 
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think  more  of  applying  their  capital  and  energies  to  the 
development  of  trade  and  conmierce,  and  were  willing  , 
to  forget  the  horrors  of  that  devastating  conflict  by 
which  our  gallant  Gallic  neighbours  suffered  so  much 
in  men  and  money.     A  large  trade  was  done  during 
1871,  with  advancing  prices  in  the  closmg  months 
of  the  year;    and  although   the  incipient  stages  of 
a  favourable   reaction   were   apparent    on  all   sides, 
old  merchants  had  no  idea   of  the    expansion  and 
increase  of  value  in  store  for  1872.     The  rail  makers 
in  Wales,  and  the  pig  makers  in  Middlebro'  at  this 
time  sold  freely  both  rails  and  pigs,  probably  imder 
the  influence   of  timidity  in   regard  to   the   Money 
Market,  which  the  enormous  French  loan,  then  on  the 
market,  looked  likely  to  derange.  The  Alabama  question, 
prominently  revealed  just  then,  likewise  a  dark  cloud  in 
the  political  horizon,  which  no  doubt  contributed  to  the 
large  sales  of  pig  and  rails  Above  referred  to.     The 
general  activity  which  prevailed  in  all  departments  at 
the  beginning  of  1872  imparted  considerable  stimulus 
to  mining  enterprizes  in  all  parts  of  England,  and 
efforts  were  made  to  raise  a  supply  of  Iron  ore  adequate 
to  the  smelting  powers  and  requirements  of  the  916 
furnaces  capable  of  receiving  the  blast.     By  the  in- 
creased energy  of  mine  owners,  the  output  ^  of  1872  has 
reached  19,000,000  tons  of  ore,  against  16,000,000  for 
1871,  and  much  larger  quantities  of  Spanish  and  Elba 
ore  have  been  imported  than  heretofore  for  the  use  ot 
the    South  coast,  Welsh   and  Scotch  smelters.      The 
efforts  of  the  masters,  however,  we  regret  to  say,  have 

'  We  estiixiate  this  increase. 
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been  to  some  extent  paralyzed  by  the  unwillingness  of 
the  miners  to  co-operate  manfully,  in  furnishing  the 
required  supplies  ;  it  is  feir,  however,  to  mention  that 
this  dogged  indifference  to  regular  and  constant  work- 
ing, applied  more  to  the  men  on  the  West  coast  and 
in  Scotland,  than  other  districts ;  the  miners  in  North- 
amptonshire, East  Lancashire,  and  West  Cmnberland, 
notwithstanding  that  labour  in  the  two  latter  districts 
is  perhaps  more  scarce  than  some  others,  have  worked 
.  niore  r^ularly,  received  good  pay  with  thankfiilness, 
and  performed  fidr  work  for  their  money  without  grumb- 
ling.   The  haematite  ores  of  these  districts  having  been 
turned  out  in  much  lai^er  quantities,  materially  assists 
in  swelling  the  aggregate    output  to  19,000,000   of 
tons.    This  circumstance  is  the  more  gratifying  from  ProbaWy 
the  feet,  that  the  haematite  of  North  Lancashire  and  ^^^^ 
Cumberland  is  decidedly  the  most  valuable  raised  in  |^^^* 
the  kingdom,  the  price  ranging  last  year  for  good  ^<^'^^ 
qualities  has  been  over  30^.  per  ton,  the  demand  con- 
tinued unabated  up  to  the  close  of  the  year.     The 
famous  Park  Mine,  the  property  of  the  Great  Steel  Park 


mil 


Company  at  Barrow,  brought  to  grass  no  less  than  ^,000 
365,000  tons  during  the  year,  the  same  Company,  by  ^^^^' 
this  and  other  mines  of  theirs,  turned  out  in  all  660,000 
tons  in  the  year.     Much  might  be  said  in  favour  of 
other    splendid    properties,   among    which    may    be  Most 
nientioned    the  Salter  and  Escot  Park,  The  Millom,  chimber^ 
The  Escott  Park,  The  Park,  and  various  others  in  the    ^ 
Hematite  "  Eldorado  "  of  Frizzingdon,  where  the  best 
ore  is  raised,  and  the  best  Iron  in  the  world  made,  for 
the  manufacture  of  a  peculiar  Iron  and  Steel  properly 
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named  after  our  illustrious  neighboiu',  Mr.  Keiaf 
Bessemer,  of  Denmark  Hill,  who  inviented  the  won* 
derful  process  which  has  abready  dispensed  with  pud- 
cUing  in  its  manu&cture,  and  produces  an  article  botk 
of  Iron  and  Steel  of  superior  quahty ;  and  is  now  being 
rolled  into  rails,  and  tjres,  which  readily  sell  at  fabulous 
prices,  and  must  in  the  end  cause  the  name  of  Bessemer 
to  be  cherished  by  metallurgists  of  future  ages  with 
honour  and  respect.  For  while  the  Bessemer  process 
Acknowledges  and  accepts  with  gratitude  the  efforts 
of  Dud  Dudley,  and  the  late  Abraham  Darby*^ 
introduction  of  coal  for  smelting;  CortV  inventioa 
of  Groove  Eolls,  and  Neilson's  hot  blast;  Bessemer 
discovers  fuel  in  the  Iron  itself,  which  with  iaexpen- 
sive  oxygen  gas,  increases  the  heat  without  cost  of 
coal  or  coke,  and  by  his  patent  process  burns  out  of  the 
metal  all  impurities,  leaving  in  the  cauldron  pure  Iron 
or  Steel  charged  afterwards  with  any  given  quantum  of 
carbon  necessary  to  regulate  the  quahty  of  the  latter. 
Notwithstanding  the  great  success  which  has  attended 
this  process ;  we  beheve  it  is  at  present  only  in  its  in- 
fancy ;  in  another  few  years,  instead  of  seventy-six  boil- 
ing cauldrons  vomiting  forth  in  England  their  spangled 
stars  of  molten  silicon  and  metal ;  if  we  hve,  we  shall 
have  to  report  these  melting  fiery  boilers  by  hundreds, 
perhaps  in  after  years  by  thousands ;  so  admirably  is 
this  system  adapted  to  develope  the  Iron  trade  of  this 
country.  Before  we  leave  this  part  of  the  subject,  we 
may  mention  that  we  have  now  at  work  seventeen 

^  Cort  invented  the  puddling  furnace,  by  no  means  a  good  one,  and 
but  for  a  subsequent  invention  of  the  Refinery,  would  have  been  com- 
paratively useless. 
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Bessemer  works  in  this  kingdom.^  One  of  these  concerns 
%\oue,  the  Gr*it  Barrow  Steel  Company,   converted 
130,000  tons  of  pig  Iron  into  Steel,  out  of  which  the 
same  works  rolled  during  the  year  104,000  tons  of 
Steel  rjuls,  tyres,  &c.,  and  manufactured  at  their  own 
axleeu  blast   furnaces  all  the  pig  Iron  x^onsumed  in 
this  enormous  produce  of  rails,  &c.,  without  a  single 
puddling  furnace,  or  puddling  in  any  way.  The  names 
of  all  the  Bessemer  works,  with  the  converting  power 
of  the  pots  and  all  particulars  of  the  process,  will  be 
found  in  the  Appendix  to  the  "  Guide  "  of  this  book. 
'  Looking  at  our  gross  exports  of  Iron,  the  shipments  of 
pig  Iron  preponderate  in  a  marked  degree.     The 
Clyde  being  prominent  as  a  source  of  supply,  the  export 
of  bar,  angle,  and  rod  Iron,  exhibits  a  decrease  in 
quantity,  if  compared  with  1871 ;  our  trade  for  these 
kinds  with  Italy,  Turkey,  and  India,  shows  a  dechne 
on  the  year,  rails  likewise  exhibit  a  considerable  de- 
crease in  quantity.     The  United  States  was  our  best 
customer,  the   North  American  Dominion,  Germany, 
Peru  and  Austraha,  coming  next.     The  United  States 
took  half  the  whole  quantity  of  rails  exported.     The 
States  were  likewise   our  best  customers  for  hoops, 
sheets,  and  plates ;  Australia,  India,  and  the  Dominion, 
consecutively  followed  the  States  in  quantity  for  these 
kinds.    Again,  the  great  Eepublic  took  two-thirds  of 
all  the  tin  plates  we  exported,  and  three-fifths  of  the 
large  quantity  of  unwrought  Steel  shipped  by  Mr.  Isaac 
Jenks,  of  the  well  known  Minerva  works  and  others, 
^as  taken  by  the  United  States  of  America. 

^  For  particulars  see  Appendix  tables. 


CHAPTER  II. 

COMMERCIAL  REVIEW  OF  TUE   YEAR   1872. 

« 

Opening     TiiE  Dricc  of  marked  Staffordshire  bars  in  January, 

price  of 

Scotch  and  1872,  was  £11  per  ton.   The  price  of  Scotch  pigs  at  the 
borough      opening  at  Ghisgow  was  72^.  6rf. ;  in  Middlesborough  the 
^^^'         price  was  71s.  Gd.     At  the  January  quarterly  meetii^ 
Staffordshire  bars  were  advanced  by  the  leading  houses 
£1  per  ton,  followed  by  another  advance  of  the  same 
amount  on  the  5th  of  February,  which  left  the  price  at 
£13  per  ton.      On  the  11th  of  April  and  the  17th  of 
May,  consecutive  advances  of  10^.  were  made,  which 
left  the  price  at  £14  per  ton.      In  June  £2  more  was 
added,  and  accordingly  at  the  next  quarter  day  the 
price  ruled  at  £16  per  ton.    A  much  greater  advance  in 
the  price  of  sheet  Iron  took  place  than  in  bars,  the  pro 
rata  scale,  which  for  half  a  century  had  regulated  the 
relative  prices  of  sheet  with  other  kinds  of  Iron,  was 
ignored,  and  in  Jime  and  July  singles,  for  prompt  de- 
livery, were  sold  as  high  as  £21,  and  frequently  as 
much  as  £23  was  paid  for  Iron  of  this  class ;    the  de- 
mand for  sheets  during  these  two  months  being  so 
much  beyond  the  capacity  of  the  Staffordshire  mills  to 
roll  the  requisite  supply.     In  the  month  of  August  the 
demand  appeared  to  falter,  and  at  the  close,  it  was 
evident  to  all,  that  orders  were  being  held  back.      A 
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general  impression  now  prevailed  in  buying  circles,  that 
tie  iciest  point  had  been  touched.      A  sharp  re-  The 
action  set  in ;   middle  men  who  had  bought  for  the  pjf^ 
rise,  became  nervous,  and  offered  their  stocks  consider-  j^*^ ' 
ablj  under  makers'  prices ;    the  action  of  these  specu- 
lators alanned  buyers  to  a  great  extent,  the  buying 
diminished  in  a  marked  degree,   and  on  the  1st  of 
October  marked  bars  were  reduced  £2  per  ton ;    the 
middle  men  still  undersold  the  makers  at  their  own  doors, 
which  appeared  to  disorganize  the  Staffordshire  trade  in 
ar  greater  degree,  and  induced  buyers  to  hold  aloof.    On 
the  1st  of  November  a  further  reduction  of  £2  was 
declared,  leaving  bars  at  £12  per  ton ;  this  fell  of  £4 
had  the  effect  of  disorganizing  the  whole  trade.     No 
commensurate  reduction  having  in  the  meantime  been 
niade  either  in  coke,  coal,  or  mine,  the  pig  makers 
were  compelled  to  reduce  the  pig  Iron  to  their  regular 
customers,  without  any  reduction  in  the  above  minerals, 
or  even  wages ;    and  the  manufacturers  were  making 
and  selling  Iron  at  £12  per  ton,  without  any  abate- 
ment in  either  coal  or  wages,  which  presented  in  many 
cases  a  clear  loss  on  the  working  of  the  mills  and  forges. 
Most  of  the  manufacturers  reduced  their  make  consi-  iron  had 

J  ,  now  fallc 

Qerably ,  and  put  the  forges  and  mills  on  short  time  for  in  value 
want  of  orders.  Notwithstanding  the  reduction,  except  per  ton. 
^t  a  few  of  the  leading  houses  orders  were  scarce ; 
thus  matters  progressed  until  the  end  of  November, 
^e  second  class  makers  working  at  an  absolute  loss. 
As  December  opened  the  impression  gained  ground 
i^pidly  among  the  merchants  that  prices  had  touched 
the  lowest  point.      Numerous   orders,  were  simulta- 

o2 


ueously  thrown  on  the  market;    the  general  feeling 
clianged  for  the  better,  the  market  hardened,  the  ma-; 
kers  became  indifferent  to  large  orders,  and  although 
no  official  advance  was    declared,    prices    rallied  all 
round.      Second  class  Iron  went  up  during  the  month 
in  from  £10,  the  lowest  point,  to  £11  5s.     Marked  bars, 
although  really  worth  more  money,  remained  at  £12, 
without  any  oificial  change  except  notices  from  thel 
Ear!  Dudley,  W.  Barrows  &  Sons,  and  John  BagnaU  & . 
Sons,  that  further  orders  could  not  be  taken,  except  at 
prices  ruhng  when  such  orders  were  executed.    During 
the  same  month  some    misuuderstautliug  appeared  to 
exist  with  the  puddlers  and  millmen,  and  the  masters, . 
in  South  Staffordshire  ;  this  we  are  happy  to  say  has  now  ; 
been  amicably  settled  by  the  masters  and  men  themselves. , 
In  the  Middlesborough  district  the  makers  have  been, 
hampered  to  a  great  extent  by  the  miners  over  the 
whole  year,  the  furnaces  having  often  been  on  the 
point  of  damping  down  through  scarcity  of  Iron  ore, 
wliich  the  miners  persistently  refused  to  raise,  except 
on  the  hand-to-mouth  principle.      Coal  and  coke  have 
more  than  doubled  in  price,  railway  trucks  scarce,  and 
difficulty   experienced    in    the    locomotion   of   metal 
from  furnace  to  port,  shipments  were  often  delayed 
through  the  inability  of  the  railway  company  to  serve  , 
the  increasing  necessities  of  the  district.     The  Iron- 
workers have  been  kept  tolerably  steatlily  at  work,  all 
difficulty  on  the  wages  question  having  been  settled 
here  from  time  to  time  by  arbitration. 

There  are  130  furnaces  in  blast  in  the  Cleveland 
district,    and   19   new  ones  in   course  of   erection: 
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1.  Tbe  Lackenby  Iron  Co.  are  building  one  new  f 
nace.  2.  Bolckow,  Vaughan  &  Co.  are  building  one,! 
new  fiuuace  at  Eston.  3.  Cochrane  &  Co,  are  build-  I 
ing  one  new  furnace.  4.  W.  Whitwell  &  Co.  are  I 
huiiding  two  new  furnaces.  5.  The  Consett  Iron  Co. 
are  biiikling  one  new  furnace.  6.  Eosedale  and  Ferry  1 
Hiil  Iron  Co.  are  building  two  new  ftimaces ;  Downey  I 
&  Co.  are  building  two  new  furnaces  at  Coatham  Iron  I 
Works ;  the  Tees  Bridge  Iron  Co.  are  building  two 
Hew  fiirnaces  ;  Eobson,  Maynard  &  Co.  are  building 
tffo  new  furnaces  at  the  Redcar  Iron  Works,  Coatham  ; 
T.  Eichardson  &  Co.  are  building  three  new  furnace 
at  West  Hartlepool.  7.  Hopkins,  Gilkes  &  Co., 
limited,  are  building  two  new  furnaces ;  most  of  | 
tbese  being  stiU  larger  than  those  lately  introduced 
into  this  district.  The  make  of  pig  Iron  for  the  year 
i  1,968,972  tons,  against  1,884,239  tons  made  in 
1871 ;  tbe  reduction  in  makers'  stocks  is  25,000  tons,  out 
*f  public  stock  2,800 :  thb  make  exhibits  an  increase  GronOy 
of  the  year  1872  over  1871  of  84,733  tons.  Prices  mM^Hf 
Knged  during  the  year  between  71a.  Gd.  and  122s.  6rf.  iifiiiiiofl. 
per  Ion  ;  most  of  the  makers,  however,  had  sold  fair  a^^fi. 
Quantities  for  forward  delivery  at  earlier  prices,  and  on 
wis  account  were  unable  to  avail  themselves  to  a  great 
tetent  of  sales  at  the  highest  figure ;  considerable  sales 
ftre  made  for  deliveries  of  Iron  by  the  makers  for 
873,  at  prices  ranging  from  82s.  to  100s.  for  No.  3. 
b.  1  has  been  scarce  all  the  year,  owing  to  the  Ger- 
in  demand.  At  the  end  of  December  No.  1  was 
u-ked  108s.  to  110s.  F.O.B.  For  mamifiictured  Iron 
steady  trade  has  been  done  over  the  whole  year ;  the 
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makers  in  Cleveland  were  comparatively  free  from 
excitement  during  the  months  of  May  and  Jime,  and 
booked  orders  at  from  £10  to  £12  10^.  per  ton  for 
bars ;  plates  from  £11  to  £12  10^.,  which  kept  the 
works  going  over  the  months  of  October  and  Novem- 
ber, while  the  Staffordshire  houses,  at  the  same  time, 
were  suffering  from  a  sharp  reaction  of  prices  in  the 
general  market.  South  Wales  and  Monmouthshire 
progressed  steadily  in  the  manufacture  of  bars  and 
rails,  without  interruption,  throughout  the  year  1872, 
the  works  being  fully  employed  on  rail  bars,  which  are 
the  great  staple  of  the  South  Wales  district.  Owing  to 
the  great  proportions  of  some  of  these  establishments, 
large  orders  were  booked  by  most  of  them  in  the  early 
part  of  the  year,  at  from  £8  to  £9  per  ton.  Coal,  in 
the  meantime,  had  advanced  50  per  cent.,  which  has  very 
much  curtailed  the  profits  of  these  establishpients ;  in- 
deed, the  year's  work,  to  several  rail-making  firms,  has 
been  anything  but  satisfactory  in  point  of  profit,  and 
as  was  justly  remarked  by  one  of  the  greatest  makers, 
the  profits  this  year  have  been  insignificant.  Several 
considerable  advances  in  wages  having  been  conceded 
to  the  colliers  and  Iron  workers  in  this  district  during 
the  year,  and  as  the  demand  for  rails  fell  off  in  the 
later  months,  the  Welsh  masters  gave  notice  to  re- 
duce wages  ten  per  cent. ;  these  notices  expired 
at  the  end  of  the  year,  when  the  men  struck  for 
the  old  prices,  and  have  remained  on  strike  since  that 
time.^  The  price  of  rail  bars  ranged  over  the  year 
from  £9  to  £11  10^.  per  ton;  some  few  sales  were 
made  at  £12  10^. ;  rails  began  at  £8  5^.,  at  which 

1  We  are  writing  in  January  1873. 
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figure  or  a  litde  more,  orders  for  the  bulk  of  the  make 
were  taken  in   the  early   part   of  the   year.       For 
June  and  July  the  price  was  nominally  called   £11 
to  £12  lO*.,  but  very  few,  if  any,  orders  were  booked 
at  these  figures  by  the  large  houses.     The  works  are 
at  this  moment  ^  very  nearly  all  standing  for  want  of  This  stnk 
coal,  through  the  colliers'  strike,  which  appears,  as  far  on  th^t 
as  we  can  judge,  likely  to  continue.     There  have  been  me^^' 
much  larger   importations    of  foreign   ore   to  South  J^g^^^° 
Wales  during  this  than  in  any  former  year,  the  new  ^^°^- 
imports  being  principally  from    Spain.     The   export 
of  rails    fell    oflf   considerably,    947,548   tons    only  Failing  oi 
were  exported  in   1872,   while    1871    absorbed   for  export 
foreign  countries  981,197  tons,  giving  an  excess  to  the  fo^R^iis 
export  of  rails  of  1871  over  1872  of  33,649   tons;  ^''''^''^' 
this  MUng  off  in  the   foreign    demand   explains    the 
scarcity  of  orders,  after  the  highest  prices  were  de-  Senous 
dared.     The  make  of  pig  Iron  in  Scotland  in  1872  in  the 
was  1,090,000  tons,  which  is  70,000  tons  below  the  pro-  ^0% 
duce  of  1871, 106,000  tons  less  than  the  yield  of  1870.  ^^'^^'^* 

The  deficiency  in  make  of  70,000  tons,  with  the 
average  price  for  the  year  at  101s.  lOd.  per  ton,  or  43^. 
above  the  mean  price  of  the  last  twenty-seven  years, 
^  a  &ct  worthy  of  notice,  and  one  furnishing  matter  for 
serious  consideration.  High  prices  invariably  stimu- 
^te  production,  and  vice  versd.  Here,  the  highest 
prices  accompany  a  large  reduction  in  the  make  during 
a  year  which  has  witnessed  unparalleled  demand,  both 
for  home  and  foreign  consmnption.  The  cause  of  tliis 
<lecline  in  the  producing  powers  of  Scotland,  up  to  this 
time  our  great  emporium  for  pig  Iron,  is  a  subject  of 

»  January  1873. 
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siiflScient  importance  for  the  attention  of  economists 
and  statesmen.  It  is  a  mistake  to  suppose  that -there 
is  any  scarcity  of  Ironstone  in  Scotland ;  this  is  not  so, 
and  therefore  cannot  be  the  cause.  Ironmast<3rs  h^ve 
abundance  of  mineral  in  the  crust  of  the  earth.  The 
canker  worm,  which  seems  to  be  undermining  the 
use  of  progress  of  the  Iron  trade  in  Scotland,  is  the  dilatori- 
9  falling  J   g    g^jj^  unreasonableness   of  colliers  and    miners^ 

in  the  ' 

ikc.  ^y}jQ  }^ayg  jrgpi^  the  Scotch  masters  in  fear  and  uncer* 
tainty  over  two-thirds  of  the  lafet  year.  If  these  men 
(^)ntinue  their  present  vexatious  coiu^e,  Scotland  cannot 
expect  to  hold  her  own  against  other  districts  here, 
or  in  foreign  countries,  where  men  work  regularly, 
and  when  they  are  well  paid,  conform  to  reason- 
able and  honest  rules  for  the  good  of  themselves 
and  their  masters.  The  number  of  fiimaces  in  blast 
during  the  year  was  127,  the  same  as  1871.  The 
number  of  fiimaces  in  blast  on  the  25th  of  December 
was  only  115  ;  12  having  been  damped  down  in  con- 
sequence of  the  strike  of  the  colliers,  which  reduces 
the  make  since  the  damping  of  the  furnaces  at  the 
rate  of  78,000  tons  per  annum.  The  stocks  in  Messrs. 
Connals  ^  great  store,  on  the  29th  of  December, 
amounted  to  106,919  tons;  makers'  stocks,  87,081 
tons;  total  stock  left  in  Scotland,  194,000  tons.  In 
1871,  the  same  date,  Connal's  stores  held  359,860 
tons ;  Forth  and  Clyde  Canal  Company's  stores, 
12,865  tons;  in  makers'  hands,  117,275;  total  stock 
in  1871,  490,000  tons ;  which  shows  an  absorption  out 

*  To-day,  August  8,  1873,  the  stocks  at  Connals  are  only  44,800 
tons. 
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of  stock  of  296,000  tons  during  1872,  leaving  the 
enormous  deficiency  in  the  same  year  of  the  stocks 
of  pig  Iron  in  Scotland,  at  no  less  than  296,000 
tons.  The  available  balance  now  in  Ironmasters' 
bands  and  Connal  stores^  only  194,000  tons.  This 
drcumstance,  coupled  with  the  increased  exports  of 
1872,  and  the  decline  in  the  make  of  96,000  tons, 
together  with  the  prospects  of  good  demand  for  1873, 
furmshes  sound  data  from  which  conclusions  may  be 
drawn,  with  regard  to  the  average  price  of  Scotch  pig 
Iron  for  1873.  The  tables  below,  copied  from  the 
synopsis  of  Messrs.  Feldtman,  of  Glasgow,  which  may 
be  implicitly  relied  on,  will  perhaps  render  the  large 
figures  above  more  easily  understood : — 


Official  StoHsHcs  of  Scotch  Pig  Iron. 
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>> 


Stocks  end  of  1871 
Production  during  1872  . 

Constimption  in  Foundries,    1872 

do.  Malleable  Works ,, 

Exports,  Foreign 

do.     Coastwise 

do.     by  rail  to  England      „ 

Stocks  end  of  1872 
1872,  decrease 
Stocks  end  of  1870 
Production  during  1871 

Conamnption  in  Foundries,    1871 

do.         Malleable  Works 
Exports,  Foreign 
do.     Coastwise 
do.     by  rail  to  England 
Stocks  end  of  1871 
1871,  decrease 
End  of  1869    . 
During  1870   . 


270,000 
200,000 
616,933 
224,695 
74,372 


Tom. 
490,000 
1,090,000 

1^680,000 


1,386,000 


194,000 

296,000 

655,000 

1,160,000 


275,000 
190,000 
512,479 
303,494 
54,027 


j.,335,000 

490,000 

175,000 

620,000 

1,206,000 

1,820,000" 
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Offiddl  Statisttca  of  Scotch  Pig  Iron  (continued), 

1870,  298,000  tons 
208,000 
388,842 

Toni. 
1,161,000 

of  1870 665,000 

1870,  increase         .        .        •        .  45,000 

Fddtman  d;  Co,y  Iron  Brokers^  OUugow. 


230,984 
35,174 

Stocks  end 


During  the  year  under  review,  the  foundries  in 
Scotland  have  taken  270,000  tons,  and  the  malleable 
Iron  works  200,000,  for  consumption ;  exported  abroad, 
616,955  tons ;  ditto  coastwise,  224,695 ;  ditto  by  rail  to 
England,  74,372  tons ;  which  gives  1,386,000  tons  as 
the  total  clearance  of  Iron  sold  and  delivered  during 
1872  in  Scotland.  The  table,  page  28,  will  show  the 
countries  abroad  which  have  taken  the  largest  quantities 
of  Scotch  iron. 

We  have  had  great  fluctuations  in  prices  on  the 
Glasgow  exchange,  during  the  year  under  review,  the 
lowest  (in  February)  was  72^.,  the  highest  price, 
estabhshed  in  July,  reaching  1375.  6d.,  on  the  25th 
of  that  month.  A  reaction  now  commenced,  which 
continued,  with  one  remarkable  interruption,  of  short 
duration,  until  November,  when  the  price  descended  to 
87^.  6d.  In  this  month,  a  steady  advance  commenced, 
which,  by  the  31st  of  December,  had  reached  119a.  6d. 
cash,  closing  with  higher  prices  in  prospect.  The  great 
change  in  the  gener^  market  value  of  Iron,  during  the 
first  six  months  of  the  year,  accounts  for  the  advance  in 
this  commodity,  and  the  marvellous  oscillations  in  prices 
which  we  have  witnessed  during  the  year  are  due  in  a 
great  measure  to  the  idiosyncrasy  of  those,  who  had 
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fficulty  in  discardiog  old  traditions  on  the  one  hand, 
aud  spirited  buyers  on  the  other,  who  saw  looming 
iu  ihe  distance  results  which  must  follow  the  rising 
value  of  Iron  on  the  market,  in  the  face  of  the  reduced 
stock,  increased  consumption,  and  a  cravnng  demand 
foT  Scotch  Iron  for  export,  to  an  extent  never  be- 
'■■'K  flritnessed.  The  conduct  of  the  great  operators 
!■!  11  rise  has  been  criticized,  sometimes  perhaps  un- 
_  '■%.  The  market  was  open  to  all,  and  the  results 
.jiv  prove  that  the  high  prices  paid  were  only  what 
i:  Iron  was  worth,  and  is  worth  to-day,  and  still  con- 
::iui?3  to  fetch  these  high  values  readily  in  the  foigea 
m1  foundries  of  this  and  other  countries.  It  must 
.  ii  be  tbrgotten  that  no  make  of  pig  Iron  in  the  world 
lu  replace  Scotch,  for  foundry  purposes,  Every- 
''i-ere,  as  a  mixture,  for  reasons  kno^vn  to  all,  it  is 
iliapensable;  a  little  Scotch  No.  1  will  give  fluidity 
!  the  casting  pot  to  inferior  lower  numbers  of  conti- 
■'.iiijil  makers;  hence  the  constant  demand  for  Gart- 
errie,  Coltness,  Langloan,  Summerlee,  or  Shotts 
-  '.  1,  at  almost  every  foundry  of  note  in  Germany, 
laDce,  Holland,  our  colonies,  and  the  Great  Eepubhc 
'  America.  This  demand  must  always  exist,  in  the 
■mo  ratio,  until  some  other  district  can  produce  Iron, 
■  '|ii:illy  valuable  for  foundry  purposes,  to  the  splendid 
'  'f;inds  above  referred  to.  During  the  month  of  January, 
'j  which  we  write,  the  Scotch  market  is  well  sustained, 
prices  having  reached  138s.  ^d.  for  warrants,  cash. 
The  tables  below  will  enable  the  reader  to  see  at  once 
tie  different  countries  which  have  been  the  best  cua- 
tomerB  for  Scotch  Iron,  the  large  figures,  which  re- 
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present  Gtermany,  United  States,  and  Holland,  bei 
principally  made  up  of  Scotch. 


Board  of  Trade  BeturrUj  1872,  showing  the  Export  of  Pig  In 

of  the  UnOed  Kingdom. 


Articles,  and  to  what  Oonntries  Exported 

Month 

Tenr 

pio  ntON 
To  Germany      .... 
,,  Holland       1        .        •        . 
„  France          .... 
„  United  States 
„  Other  Conntries  . 

Total 

1871 

1873 

18n 

18^ 

Tons 

9,635 
13,188 

5,787 

8,953 

18,398 

Tons 

19,917 

40,659 

7,526 

8,111 

25,022 

Tons 
203,284 
246,092 

71,265 
190,183 
346,634 

To 

31J 

34< 

9( 

19^ 

m 

55,961 

101,235 

1,057,4581,331 

1 

The  trade  in  North  Staffordshire  has  progrej 
steadily,  the  mining  department  having  had  the  d 
prosperous  year  on  record,  and  made  good  pro 
The  imiversal  complaint  of  a  scarcity  of  coal  has  o 
been  heard  here,  more,  however,  to  the  inconvenie 
of  the  china  and  porcelain  manufacturers^  than  the  L 
masters.  The  masters  here  were  more  fortunate  t 
their  neighbours  in  the  South,  in  avoiding  large  or 
at  the  lowest  prices.  We  know  of  one  large  : 
here  who  also  sold  freely  at  high  prices  in  July, 
wages  question  has  likewise  created  less  difficulty 
the  masters,  than  in  Scotland  and  Wales.  A  1 
business  has  been  done  during  the  year,  in  he 
plates,  and  bars,  but  on  the  whole  remunerative  p: 

• 

^  We  can  state  as  a  fact  that  one  manufacturer,  so  urgent  wi 
necessity  for  coal  to  complete  the  firing  of  one  of  his  ovens,  th 
seized  a  cartload  ih  the  street,  and  bought  horse,  cart,  and  coal 
the  owner  in  order  to  have  the  coaL 
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■leeu  realized,  but  it  must  not  be  forgotten, 
Bren  in  a  highly  favoured  district  like  North 
Hahire,  greatly  advanced  prices  in  the  article 
Ked  do  not  yield  profits  to  the  manuikcturer  in 
iame  enhanced  ratio. 

le  output  of  ore  for  Northamptonshire,  during  1872, 
1,000,000  tons,  by  far  the  largest  annual  yield 
own.  With  the  exception  of  one  concern,  which 
Jtogether,  the  furnaces  have  worked  regularly, 
I  output  of  Iron  will  considerably  exceed  that  of 
The  demand  over  the  year  has  cleared  off  the 
'  stocks  on  the  pig  banks  oS  the  furnaces,  which 
now  lower  than  ever  they  were.  The  greatest 
r  has  prevailed  duriug  the  whole  year,  in  the 
haematite  districts  of  Lancashire  and  West  Cum- 
,  and  a  much  larger  output  of  hematite  ore  has 
»ught  to  grass  than  on  any  former  year.  One 
,  the  great  Barrow  Steel  Co.,  raised  from  the 
Bne  at  Barrow  alone  366,000  tons  of  ore ;  the 
;  Millom  and  the  Frizzingdon  District  have 
[ore  productive  this  year  than  ever,  and  as 
lity  is  improving,  rather  than  otherwise,  the 
Bf^erly  sought  after  by  the  Iron .  trade  in  all 
All  the  pig  makers  liave  been  particularly 
Dd  fabulous  prices  have  been  paid  all  the  year 
.  &mous  hematite  makes  which  are  available 
market;  particularly  those  produced  in  the 
'  and  Whitehaven  Districts,  these  pigs  being  so 
D  request  at  the  Bessemer  works  in  different  parts 
kingdom.  The  miners  have  worked  fairly,  and 
rh  labour  is  scarce,  there  has  been  no  serious  wages 
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difficulty  here  during  1872.  Both  for  mine  owners  aa< 
Ironmasters,  1872  will  be  remembered  as  a  prosperou 
year.  Having  closed  our  review  of  1872,  our  friend 
will  expect  a  word  with  r^ard  to  the  prosperts  in  stow 
for  the  Iron  Trade  during  the  year  upon  which  we  have 
now  entered.  Those  who  have  our  "  Annual  Ebvibw  oi 
THE  Iron  Trade,"  for  1871,  will,  by  reference  thereta 
read  the  last  sentence  contained  therein,  which  is  9i 
follows : — "  From  these  favourable  premises,  we  augui 
a  year  of  greater  prosperity  to  the  Iron  Trade  than  an] 
on  record  during  the  35  years  that  it  has  been  our  plea 
sure  and  privilege  to  address  ourselves  in  these  Annua 
Eeviews  to  our  numerous  clients  and  subscribers."  W 
beUeve  the  progress  of  the  year  reviewed  above  has  full; 
borne  out  our  anticipations,  which  at  the  time  they  wei 
written  might  have  appeared  a  little  sanguine.  No? 
with  regard  to  1873,  the  prospects  of  the  Iron  Trad 
are  good,  and  with  the  exception  of  the  unsatisfector 
state  of  the  labour  market,  in  Wales  and  Scotland,  w 
can  observe  nothing  particularly  adverse  to  the  soun 
progress  of  the  trade  in  the  future  horizon,  which,  b 
the  wisest,  can  only  be  dimly  seen.  It  is  true,  the  hig 
price  of  coal,  while  the  present  demand  exists,  wi 
inconvenience  the  Ironmasters,  and  curtail  their  profit 
and  no  abatement  in  the  price  of  fiiel  can  be  expectec 
imtil  a  much  larger  output  can  be  brought  to  gras 
We  must,  however,  wait  with  patience  the  advent  < 
increased  supplies :  for  the  present  this  is  impossible 
Therefore,  taking  things  as  they  are,  and  judging  of  th 
present  situation,  on  all  sides,  as  it  is,  and  appeal 
likely  to  remain,  over  the  year  of  1873,  if  masters  an 
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men  work  hannoniously  together,  we  believe  the  Iron 
Trade  of  1873  will  be  prosperous  in  a  moderate  degree, 
mi  yield  a  feir  profit  to  the  Ironmasters  for  their 
hige  capital  employed  therein,  the  men  will  have  an 
opportunity  of  making  good  wages,  and  no  doubt  will 
make  greater  progress  in  moral  and  social  attainments 
than  they  have  been  accustomed  to  do,  under  the  old 
Kale  of  pay.  The  new  rate  will  enable  them'  to  perform 
their  social  and  ministerial  duties  with  good  will  and 
alacrity,  not  only  to  their  employers,  but  in  the 
hundreds  of  thousands  of  small  social  circles,  of  which 
the  Colliers  and  Ironworkers  are  the  mainstay,  and 
thief  support.  In  1820,  the  United  Kingdom  produced 
400,000  tons  of  Iron.  In  1826,  the  output  had  in- 
creased to  600,000  tons,  and,  as  will  be  seen  by  the 
following  Table,  in  '27  it  had  reached  690,500  tons. 
The  Table  will  likewise  exhibit  to  the  reader  the 
progress  made  in  the  interesting  interval  from  1820  to 
1827. 

This  Table  shows  the  comparative  make  of  pig-iron 
in  1820  and  1827,  taken  from  the  Encyclopcedia  Britan- 
nka: 


18S0 

1827 

Tons. 

Fomaoes. 

Tons. 

Korth  Wales! 
South  Wales  J       * 

1R0  (^(^ 

12 

24,000 

•               ±.U\/y\nJ\J 

90 

272,000 

Shropahire    \ 
BtaffoidAhireJ        * 

180  000 

31 

78,000 

•                  X^R/y  wv 

95 

216,000 

Yorkithire  1 
DerbyiihiTe  J 

50,000 

24 

43,000 

14 

20,500 

SooUand        • 

20,000 

18 

36,000 

400,000  284  689,500 


Mr.  Kenyon  Blackwell,  in  a  paper  read  before  the 
Society  of  Arts,  in  1854,  on  *  The  Iron  Industry  of 
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Great  Britain/  gives  the  following  figures,  which 
the  make  of  Iron  m  all  countries  for  the  previous  y 
The    estimated  production  of   crude    Iron  ii 
various  countries. 


Tons. 

Toi 

Great  Britain    , 

.     .  3,000,000 

Russia      .... 

2O0 

France     .     .     , 

,    .      750,000 

Sweden    .... 

15C 

United  States    . 

,    .      750,000 

Various    Grerman 

PniBBia    •     •     . 

.    .      300,000 

States  .... 

100 

Austria    .    .     , 

,    .      250,000 

Other  Countries     . 

300 

Belgium       ,    , 

,    .      200,000 

6,000 

On  referring  to  the  above,  it  will  be  seen  that  ( 
Britain  produces  as  much  crude-iron  as  all  other  < 
tries  together. 


^  The  name  of  Mr.  Samuel  H.  Blackwell  and  M^  Keuyon 
well,  of  Dudley,  are  well  known  as  the  best  authoritfts  on  this  i 
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BABROW-INrPUBNESS. 


We  are  quite  in  the  dark  in  regard  to  the  exact 
period  of  time  when  the  rich  hematite  ores  of 
Barrow-in-Eumess  were  first  smelted  into  Iron.  There 
is  however  good  reason  for  believing  that  the  ore  of 
this  district  was  worked  in  the  neighbourhood  of 
Barrow-in-Furness  anterior  to  the  manufacture  of 
Iron  m  Sussex,  which  is  well  known  to  have  been 
the  principal  Iron  coimty  of  England  during  the 
ages  prior  to  the  Christian  era.  This  hypothesis 
receives  considerable  support  from  the  fact,  that  the 
wood  in  the  forests  of  the  Barrow  district  had  been 
partially  exhausted  for  fuel  as  long  since  as  the  reign 
of  Queen  Elizabeth.  That  Iron  making  was  carried 
on  here  in  remote  times,  is  beyond  all  doubt,  for  the 
iiame  of  Fumess  Abbey,  recorded  in  Domesday  Book, 
was  taken  from  the  Iron  "  furnesses "  in  the  neigh- 
bourhood; the  cinder  heaps  remain  to  this  day; 
the  remains  of  the  former  have  Ukewise  been  dis- 
covered and  pointed  out  by  numerous  enterprising 
nietallurgical  antiquarians :  we  have  seen  them  ourselves, 
-^himedes  of  Syracuse,  280  before  the  advent  of  Our 
I^rd,  destroyed  the  Eoman  fleet,  imder  the  command 
of  the  famous  General  Marcellas,  by  immense  chains 
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and   grappling    irons.      No    doubt   Archimedes  ha^ 
greatly  improved  upon  Tubal  Cain's  process,  and  b 
must  have  been  the  greatest  metallurgist  of  his  day 
the  Eomans   very  probably  learnt   the    trade   froi 
Archimedes  or  some  of  his  pupils.     Marcellas  declare 
afterwiurds  at  Eome  *  that  by  these  irons  Archimedc 
treated  his  galleys  as  though  they  were  mere  buckel 
to   draw  water  with.'    In  the  early  ages  of  Paga 
Eome,  the    manufacture  of  Iron    was  practised   b 
the    Eomans,    ore    was    brought    from    the    islan 
rheEbbw  of  Elba:  some  of  the  Eoman  historians  mention  thi 
Company    circifflistance.    All  the  Iron  used  by  the  good  Emperc 
aba  ore     Vcspasiau  in  the  construction  of  the  Colliseum  wa 
lay.  made  from  Elba  ore.      We  have  careftdly  inspecte 

these  radnes,  and  reported  upon  them  as  being  highl; 
valuable  and  rich  in  Iron  :  we  landed  at  port  Herculc 
Iron  must  have  been  very  valuable  at  this  period,  an< 
during  subsequent  ages.  On  a  minute  inspection,^  i 
appeared  to  us  that  the  partial  demolition  of  thi 
gigantic  structure  by  the  early  Christians  was  effects 
more  vntli  the  object  of  disengaging  the  precious  Iroi 
cramps,  stays  and  plates,  which  hold  it  together,  thai 
for  any  other  materiel  originally  used  in  the  construe 
tion  of  the  building,  for  this  simple  reason  that  Iroi 
was  a  great  necessity  and  realised  a  very  high  price 
We  observed  indications  on  various  parts  of  the  structim 
of  great  labour  in  the  surrounding  stone-work,  t< 
extract  the  tie-bars  which  so  admirably  hold  the  build 
ing  together.  These  efforts  were  imavailing  in  tho8< 
early  times,  for  large  masses  of  Iron,  embedded  in  the 

^  Wlien  in  Borne. 
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■  slone-work  of  the  buildiug,  still  remaui,  having  defied  llie 
I    power  of  the  best  punches  and  hammers  the  Eoinaus 

■  could  in  those  days  produce.     It  may  be,  for  all  we 

■  know,  that  we  owe  the  existence  of  this  estraordioary 
niiimento  of  Iloraun  grandeur  to  the  strength  and 
rcflstauce  of  the  Iron  which  holds  it  together.  Ifo 
Joubt  Julius  C®sar  or  Agricola  perfected  the  art  of 
Iron  making  in  this  country  at  tlie  first  Eomau 
invasion,  for  it  is  known  that  Caisar  visited  the  great 
fo^'es  at  Syracuse  soon  after  ho  crossed  the  Eubicon. 
Having  had  opportunities  of  witnessing  the  monies 
ilopteil  in  other  countries,  particiUarly  at  Syracuse, 
UaiJ,  and  Spain,  Julius  Cajsar  and  his  followers  would 
be  able  to  point  out  the  best  mode  then  known  of  sepa- 
raliiig  the  metal  from  the  matrix.  At  this  time,  the 
ancient  bloomeries  were  introduced  in  England,  a 
metliod  for  making  Iron  wliich  was  followed  up- 
lo  tlie  sixteenth  century  in  all  parts  of  the  world ; 
the  different  shapes  and  forms  being  ■wrought  by 
nuinual  labour,  priucipally  with  liammers.  The 
blast  for  the  furnace  v,'s\s  created  by  blow-bellows, 
'T  a  nide  piston,  fitted  into  the  hollow  trunk  of  a, 
free,  tlie  motive  power  being  manual  labour. 
It  is  very  angtdar  that  this  process  was  somewhat 
analc^ous  in  its  effect  on  the  iron,  and  produced  in 
some  degree  the  same  results  as  Mr.  Henry  Bessemer's 
ptixxss,  by  a  continual  injection  of  blast,  for,  although 

*  pressure  must  then  have  been  moderate,  it  left  the 

Aed  Iron  so  far   exhausted   of  carlx)n,  as  to   be 

iHeable  and  fashionable  into  useful  forms  under  the 

mer.  Tlic  next  great  stride,  made  by  Cort  at  the  end 
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of  tbe  seveiiteenlh  century,  was  the  invention  of  Uie  ! 
dtUiug  iiirnace,  which  ermblal  us  rapidly  to  increase  1 
I  qoflutity ;  but  the  Iron  made  during  the  esistenco  ' 
I  Cort's  sandboltoni  puddling  furnace,  was  very 
ior  in  quality  to  that  pre\'ioiisly  produced  by  the 
[  bloomeries  of  North  Lancasliire,  Dudley,  Siisses, 
t  the  Forest  of  Dean,  as  no  scientific  principle  was 
i  involved  in  its  manuiactiu-e.  The  utter  want  of 
wledge  in  this  respect  left  the  mauuiacture  siib- 
f  to  great  wa:ste  in  quantity  and  deterioration  of 
quality  of  Iron  produced.  Cort,  however,  left 
faluabic  legacy  lo  posterity  in  his  invention  of 
;  rolb.  Mr,  Josepii  Hall,  the  practical  partner 
'.  the  great  Bloomfield  Works,  invented  the  present 
-ietem  of  puddling,  which  superseded  Cort's  plan 
her ;  and  designed  likewise,  a  diiTerent  puddling 
3  adapted  to  melt  and  boil  the  metal  in  a  molten 
f  of  siUcon,  which  protected  the  Iron  from  the 
ing  efi'ects  of  the  oxygen,  then  constantly  playing 
a  top  part  of  the  charge  under  Cort's  process,  before 
I  whole  mass  was  sufficiently  melted  and  properly 
irbonbsed.  Mr.  Hall  also  perfected  the  pre- 
■tkni  of  the  present  tap  cinder  now  in  use,  called 
dog,  for  making  and  repauiug  the  inside  of  the 
i»g  fiim;icGs.  These  improvements  are  entirely 
iluc  to  the  late  Mr.  Joseph  Hall,  of  the  firm  of  Bar- 
rows ifc  Hall  (now  W.  Barrowa  &  Sons),  of  the  great 
llloomfield  Iron  Works  at  Tipton,  Staffordshire, 
'i'iiis  brings  lis  to  the  advent  of  Mr.  Henry  Bessemer's 
iiiijtrovemeuta  for  making  Iron  in  1850,  which  have 
given  such  an  impetus  to  the  manufacture  of  Steel  and 
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Iron,  and  in  a  remarkable  degree  revolutionized  th 
-  trade.  In  a  few  words,  the  Bessemer  process  consi^ 
in  the  injection  of  constant  volumes  of  atmospheri 
air,  at  a  hiLih  pressure,  through  apertures  in  the  bottoi 
of  a  great  iron  cauldron,  containing  from  two  to  eigfc 
tons  of  the  molten  metal.  Tliis  process  continut 
until  the  oxygen  in  combustion  has  devoiu-ed,  oi 
chemically  speaking,  absorbed  and  dissipated,  the  caj 
bon  ;  the  sihcon  lieing  biu'nt  out  with  the  sulphur  an 
other  impurities  which  the  Iron  contains  ;  and  leave 
as  Mr.  Bessemer  liimself  informs  us,  only  traces  < 
phosphonis  in  the  iron :  the  affinity  of  phosphon 
for  Iron  being  so  great  as  to  defy  the  searchin 
fiery  ordeal  in  this  truly  burning  fiery  furnace,  Tli 
hEematite  ore  of  Barrow  and  West  Cumberland  coi 
tains  scarcely  a  trace  of  phosphorus.  Our  readers  wi 
therefore  be  able  from  the  forgoing  to  see  and  undei 
stand  why  Iron  made  from  these  ores  is  and  -will  be  a 
eagerly  sought  ^  after  by  all  the  Bessemer  Steel  cor 
verters  in  the  world ;  although  the  price  of  this  oi 
has  more  than  doubled  during  the  last  few  years. 
ThB  Qrrat       A  description  of  the  Barrow  Steel  Works,  fixed  I 

Burrow 

sieei  they  are  in  the  centre  of  tlie  hematite  district,  wil 

withiiiuB-  we  think,  be  interesting,  particularly  to  Ironmastei 
and  others,  who  like  ourselves  have  watched  fc 
years  the  prc^e^  of  the  Iron  trade,  this  th 
largest  and  most  important  concern  in  Euglaiu 
His  Grace  the  Buke  of  Devonshire  is  chairraa 
of  the  company ;  Sir  James  Eamsden  is  the  manag 

'  The  Cumberland  Bfematite  ore  is  free  from  phosphorus.     Tl 
Barrow  Hsematite  ore  is  tikewiae  without  phoaphoruB. 
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director,  and  Mr.  Josiah  T.  Smith,  the  Mayor 
Barrow,  being  general  manager.  This  company 
formed  about  eight  years  since.  The  works  con- 
fflil  of  sixteen  blast  furnaces  (two  more  iu  course 
of  erection),  eighteen  Bessemer  melting  cauldrons, 
tliree  rail  mills,  with  hydraidic  Hits,  one  plate  mill, 
ijiit  merchant  mill,  aud  two  tyre  mills.  These  furnaces 
f^roduced  last  year  250,000  tons  of  Pig  Iron,  130,000 
I'ins  of  which  they  converted  into  Bessemer  Steel  and 
Iran,  and  sold,  made  into  rails,  plates,  tyre  bars  aud 
for^gs.  The  output  of  this  class  of  manufacture — 
steel  rails,  plates,  tyres,  bars,  and  forgings — is  at  the 
Sleel  works  2,000  tons  per  week.  They  had  raised  last 
ytar  365,000  tons  of  hsematite  ore,  of  the  best  quality, 
it  their  Park  Mine.  The  company  has  another  mine, 
IC  Stank,  two  miles  from  Barrow,  which  they  are  now 
ely  proving,  and  which  from  all  present  appear-' 
will  rival  the  celebrated  Park's  Pocket  above 
to.^  The  Barrow  Steel  Company  consumes 
300,000  tons  of  coke,  and  150,000  tons  of  coal, 
Iron  and  Steel  making,  aud  employs  in  all  depart- 
snts  10,000  artizans  aud  workmea  They  have  re- 
oatly  erected  most  extensive  jute  mills,  the  gentle- 
men of  the  Steel  works  being  proprietors  (Sir  James 
Banisden  is  the  chairman  of  this  Jute  Company), 
icli  for  extent,  perfection  of  machinery  and  archi- 
Itmd  nobility  of  construction,  rival  any  mills  of 
file  kmd  in  Scotland  or  elsewhere.  At  present, 
li200  p^  of  hands  are  employed  here ;  this  number 

^  At  the  Stwik  they  had  driver 
Bgood  mine,  and  the  iMvinga  are 


40      BABBOW-m-FURN£SS :  THE  SHIPBUILDINO  YARD. 

will  be  increased  before  the  end  of  the  year  to  2,000. 
Two  monster  docks  are  already  completed,  called  the 
B  gigan-  Devonshire  and  the  Bucclengh  Docks,  twenty-four  acres 
Jl^j^^  each  in  extent.  Another,  the  largest  however  of  the 
three,  is  now  in  course  of  construction,  to  be  called  the 
Kamsden  Dock,  after  Sir  James.  It  will  be  completed 
next  year,  and  will  occupy  an  area  of  200  acres,  and  be 
quite  capable  of  admitting  a  vessel  20  feet  longer  than 
the  Great  Eastern.  The  Duke  of  Devonshire  is  chairman 
of  the  railway,^  dock,  and  Ship  Building  Company, 
which  is  on  a  gigantic  scale.  The  yard  is  intended  to 
employ  from  6,000  to  8,000  men,  and  will  be  capable  ol 
turning  out  one  of  the  largest  steamers  per  month.  We 
imderstand  this  company  have  it  in  contemplation  to 
open  a  line  of  steamers  of  the  highest  class,  between 
the  ports  of  Barrow  and  New  York  next  year,  half  a 
million  of  money  having  been  already  subscribed  among 
themselves  for  this  purpose.  The  market  price  of  the 
produce  per  annum  of  the  Iron,  Steel,  haematite  mine 
and  manufiactures,  we  imderstand  on  reUable  autho- 
rity, taking  it  at  the  market  value  of  to-day,  would 
be  £5,335,000  per  annum.^  A  reference  to  the  above 
description  of  these  works,  for  the  accuracy  of  whicli 

*  The  railway  from  Oaimforth  to  Ulverston,  Barrow  and  White- 
haven belongs  to  this  company,  Sir  James  being  the  chief  manager. 

^  Produce  of  the  Barrow  Steel  Company  and  its  present  value,  whicl: 
is  as  follows  : — 

250,000  tons  of  Pig  Iron  at  91.  per  ton  .        ,        2,250,0002. 
104,000  tons  of  Kails  at  201.  per  ton, 

including  Forgings,  <S:^ 2,080,000?. 

000,000  tons  of  Haematite  Ore  from  the 
Parks,  Pocket,  and  other  mines 
at  33«.  6d 1,005,000?. 

Per  annum  .       ^        5,335,000/. 
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we  can  vouch  with  confidence,  leaves  the  works  of  the 
Demidofls  of  Eussia,  Kruppe  of  Prussia,  Schneider  of 
Prance,  and  Cockerell,  Imperial  Foundry  of  Belgium, 
far  behind,  and  stands  out  as  a  striking  and  continually 
increasing  memento  of  the  supremacy  of  this  country 
in  all  metallurgical  and  Iron  industries.  Too  much 
credit  cannot  be  given  to  the  noble  Duke  of  Devon- 
shire, for  his  fostering  care  and  attention  to  this 
gigantic  company.  Next  to  His  Grace,  Sir  James 
Bamsden  must  be  highly  complimented  and  praised  for 
lus  bold  conceptions,  backed  by  an  iron  will  to  carry 
them  out.  Mr.  Josiah  T.  Smith,  the  general  manager, 
fix)m  first  to  last  has  likewise,  both  in  the  construction 
and  conduct  of  the  works,  developed  perhaps  a  more 
profound  knowledge  of  the  business  than  could  be  met 
with  m  any  other  quarter.  Mr.  Smith  is  the  son  of 
a  Derbyshire  Ironmaster,  and  for  several  years  was 
on  the  most  intimatte  terms  with  the  late  Samuel 
Holden  Blackwell,  who  was  admitted  to  be  the  most 
scientific  Pig  Iron  maker  in  South  Stafibrdshire, 
where  Mr.  Smith  acquired  .a  thoroughly  practical 
knowledge  of  Iron  manufacture.  We  were  present 
in  1854,  when  the  first  cast  of  Iron  was  tapped  at  the 
Barrow  furnaces,  and  visited  the  works  again  last 
year.  It  would  be  impossible  to  express  the  surprise 
and  admiration  felt  on  the  last  visit,  at  the  truly 
niarveUous  progress  made.  In  1854  we  observed 
^nly  a  few  straggling  houses  at  Barrow ;  now  we 
found  a  large  town,  with  sixty  or  seventy  thousand 
inhabitants,  oil  mills,  a  well-conducted  newspaper, 
the  "  Barrow  Fiurness  and  North  Western  Times  ; " 
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imposing  shops  ;  hotels ;  thousands  of  well-bu 
houses ;  vfidc  streets,  running,  as  they  ought, 
right  angles,  the  style  of  the  whole  being 
accordance  -ivith  modern  architectural  principle 
elegant  churches  and  chapels  of  all  denominatio 
abounding;  all  pubhc  works  are  under  superviaii 
of  the  Corporation,  wliich  is  ably  presided  over  by  I 
James  Rjuiisden,  who  was  chief  magistrate  forsevei 
years.'  A  hne  of  very  high-class  steamers  run  h 
tween  Barrow  and  Belfast.  So  great,  indeed,  was  t 
change,  and  bewildering  to  us,  that  we  could  not  ft 
our  way  to  the  furnaces  which  we  had  fomierly  viaitc 
The  perfection  of  the  machinery  in  the  Steel  worl 
the  ease  and  regularity  with  which  the  rails  we 
turned   out,    two    from   oue   ingot,   the   finish    ai 

L quality  of  tlie  plates  rolled,  the  great  precision  w 
which  the  guardian  operator  at  the  cauldron  stopp 
the  consuming  element  when  the  work  was  done 
all  excited  our  admiration  to  the  highest  pib 
The  quality  of  the  Steel  and  Iron  for  rails,  ty 
and  wheels,  being  far  superior  to  others,  is  capal 
of  greater  tenacity  and  flexibihty,  and  susceptible 
resisting  impact  force  more  than  any  others.  Fr 
observations  we  made,  its  ductihty  is  unequalled, 
calculated  to  resist  in  an  eminent  degree,  transve 
pressing,  tension,  and  compression ;  it  has  likewise  gr 
elasticity  and  resisting  powers  to  torsion  strains,  wh 
clearly  indicate  that  it  is  the  most  valuable  Iron  mj 
for  rails,  wheels,  girders  and  tyre  bars, 
ele 


Since  the  above  was  nritten  Josiah  T.   Smith,  Esq.,  haa  I 
elected  mayor  of  Battow. 
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Sir  William  Fairbaim  says  *  the  great  advantage  to 
be  derived  from  the  Barrow  manu&cture  of  Steel 
is  its  ductihty  combined  with  a  tenole  breaking  strain 
of  from  thirty  to  thirty-two  tons  per  square  inch.' 

We  cannot  doubt  the  correctness  of  this  statement, 
coming  as  it  does  from  the  highest  authority  on  these 
matteis  in  England.  In  our  experience,  which  has 
been  as  extensive  as  most  Ironmasters  and  engineers, 
we  know  of  no  other  Iron  or  Steel  which  will  bear 
anything  like  the  tensile  strain  mentioned  by  Sir  W. 
Kiirbaim :  the  tests  we  imderstand  were  carried  out 
and  witnessed  by  himself.  We  give  a  table  next  page 
published  by  Sir  William  some  time  since,  giving  a 
nunute  analysis  of  all  the  ores  which  this  great 
company  smelt  at  their  Blast  Furnaces.  The  whole 
quantity  having  been  raised  from  their  own  mines. 
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CHAPTER  IV. 

sorrn  staffordshibe,  or  the  '  black  cootby.' 

Ir  iias  been  known  from  ancient  times  that  Staffbrd- 

■iitii  iraj)  rich  in  Ironstone  and  Coal.      Plott  often 

ire  to  this  circumstance  in  his  history  of  Stafford- 

iro.    Even  in  more  remote  ages,  during  the  Roman 

■  iijialjon,  Iron  was  manuijictured  in  the  neighbour- 

i«l  of  Dudley  by  primitive  meaua  then  in  vogue, 

:irroaI    VFEs   made    from    the   wood    of    the   dense 

'ivis  wliich  at  that  time  overspread  the  undulating 

Titory,  now  in  the  possessiou  of  the  Earl  of  Dudley, 

'   priceless  value  of  wliich  coidd  not  be  accurately 

'  -'imatcd  at  the  present  day,  owing  to  the  meshaustiblc 

«am  of  coal  varying  from  ten  to  fifteen  yards  in  thick- 

n«s,  the  best  quality  in  the  world  for  Iron  making  and 

^rniistone,  which  the  crust  of  the  earth  contains  in  this 

!■!  princely  domain.    Tlie  '  Black  Country '  commences 

;i'.  WulverbflJnpton,  extends  eastward  a  distance  of  six- 

I    t«n  miles  to  Stourbridge,  eight  miles  to  West  Brom- 

'    «ich,    penetrating    the    northern    district    through 

^Villenhall    to    Beutlcy,    Walsall,    the    Birchills,    and 

^Vitrlcv;    embracing   under    its    darkened   canopy   of 

fiiioky  atmosphere  the  townships  of  Wolverhampton 

iwil  WiUenhall,  with  their  locks  and  japannery,  their 

OUTy  combs   and    boiling    cauldrons    of    galvanizing 

lelter :  Walsall  and  Dujlaston,  with  their  stirrups  and 
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bridle  bits,  nuts,  bolts,  and  other  railway  appUanc* 
Wednesbury,  v/ith  its  gas-tubes,  foundries,  gun-lod 
and  coach  springs ;  Smethwick  and  Dudley  Port,  w3 
a  thousand  swarming  hives  of  metallurgical  industri 
on  the  banks  of  the  Kail  and  Canal  Companies,  ti 
numerous  to  mention.  In  this  immediate  vicinity  i 
have  Chance's  monster  glass  works  at  Spon  Lane  ;  al 
the  great  alkali  works  of  the  same  firm  at  Oldbui 
Here,  too,  modestly  stand  the  Soho  works,  so  famd 
in  history,  where  the  immortal  Watt  made  his  fi] 
condensing  steam-engine.  Here  we  have  likewi 
Muntz's  patent  metal  works.  The  great  works  of  tj 
Patent  Nut  and  Bolt  Company,  the  Patent  Kivet  Coi 
pany,  the  Plate  Glass  Company,  and  Joshua  Hortoi 
boiler  yard,  of  world-wide  fame,  are  all  situated 
Sraeth-wick. 

West  Bromwich  and  Hilltop  are  contiguous;  he( 
enamelled  and  tinned  pots,  kettles,  and  saucepans  at 
manufactured,  in  all  sliapes  and  sizes,  on  the  most  e^ 
tensive  scale.  Oldbury  hves  close  by,  where  with  baM 
pulsation,  xmder  a  constant  cloud  of  black  smoke,  tl 
vivifying  rays  of  the  sun  being  obscured  here  by  tl 
volumes  of  almost  material  carbon  floating  in  tJ 
atmosphere.  On  the  one  hand  there  is  the  destructi"' 
effect  of  the  smoke  on  vegetation,  on  the  other,  of  tl 
hydrochloric,  sulphurous,  and  chlorine  gas  evolved  fra 
numerous  chemical  works  almost  in  the  heart  of  thi 
devoted  township.  Bright  grates  and  fire-irons  becoM 
rusty  in  a  single  night,  and  all  household  furnitur 
which  is  held  tt^ether  by  apphances  of  Iron,  suffeJ 
much,  and  all  other  metals  are  damaged  by  these  gas* 
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in  the  same  proportion.     Iron  mines  and  collieries  snr-  ^^M 

round  the  town,  the  workmen,  on  their  return  from  ^^| 

work  at  the  pits  in  the  evening,  aliow  honourable  traces  ^H 

•'f  the  useful  labour  they  have  performed,  in  the  soiled  ^^| 

_  ;  iTueuts  and  dirty  faces  they  present.     Vegetation  sue-  ^H 

umbi  altogether  ;  scarcely  a  shrub,  a  tree,  or  a  green  ^H 

iidd  ts  to  be  seen,  amid  the  general  devastation  of  the  ^^| 

sur&ce,  which  presents  itself  for  miles  round.    The  mo-  ^H 

noloiiy  of  the  landscape  being  broken  only  by  irregular  ^\ 
mounds  of  earth  and  mountains  of  furnace  cinders,  the 
f'THier  Ijciug  the  disembowelled  crust  of  the  earth,  re- 
■j'lved  and  brought  to  grass  by  the  toiling  miners,  in 

>.arch  of  the  valuable  Ironstone  and  'black  diamonds,'  , 

Si  pleutitul  in  the  geological  formations  of  the  entire  ^H 

district  surrounding  Oldbury.     The  heaps  of  ftunace  ^H 

'iiiders  are  the  glassy  reftise  of  molten  sihca,  and  lime,  ^^M 

liich  the  blast  furnace  discharges  in  her  process  of  ^^M 

'jjaratiiig  the  metal  from  its  matrix,  before  the  Iron  ^^M 

■•  i^onaolidated  and  run  out  into  the  pig  beds,  a  con-  ^H 

iileinble  quantity  of  lime  being  requisite  with  the  ore  J^H 
lid  coal  in  tlie  furnace  to  facihtatc  the  smelting  process. 

■\'>thiug  to  be  seen  by  day  but  smoke,  heaps  of  furnace  Dogerip- 

'jiiders,  and  abnormal  mounds  of  eartli  and  coals,  and  U??..°^ 

Oldbflty 

lij-  night,  the  lurid  glare  of  a  thousand  burning  fiu-naces  ^y  "'e'"- 
I  r  various  colours,  from  the  blood  red  of  the  puddhng 
liToaces,  to  tlie  yellow  and  blue  flame  of  the  copper 
i<»rk»,  and  the  chequered  red  and  wliite  flames, 
iinitted  in  the  lai^est  volumes,  from  the  funnel  lieads 
tf  the  Bla.'it  Furnaces,  which  may  be  seen  in  the  dis- 
luncc  all  round  tlie  town. 
We   next  come  to   Dudley,    an   important  to^^-n, 
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imd^  completely  surrounded  on  three  sides  by  smoke  £ 
manufSw^  flame.  This  is  a  great  emporium  for  chains,  cab! 
anchors,  grates,  fenders  and  fire-irons,  and,  above  ; 
for  wrought  nails,  which  are  brought  by  the  nail 
from  Sedgley,  Gomall,  Brierly  Hill,  the  Lye  Wa 
and  other  districts.  The  nail  fiictors  supply  1 
Iron  to  the  men,  who  produce  the  nails  at  a  so 
of  prices  mutually  agreed  upon  per  pound.  Anv 
vices,  stove  grates,  and  fenders  are  likewise  made  h< 
on  a  large  scale,  and  a  very  high  class  of  Grat 
Fenders  and  Fireirons  are  made  at  Marsh's  works 
Most  of      Burnt  Tree.     Most  of  the  land  in  the  neighbourho 

the  land 

belongs  to  bclougs  to  the  Earl  of  Dudley,  whose   agent  (i 

of  Dudley.  Fishcr  Smith)  resides  at  the  Priory,  situated  in  a  lov< 

spot,   the  grounds   of  which    are   charming    in  t 

extreme.     Frequently  while  walking  and  talking  w: 

the  late  Mr.  Kichard  Smith,  the  former  agent,  in  th€ 

grounds,  as  early  as  six  o'clock  on  a  summer  moi 

ing,  we  have  remarked  to  him  that  'this  is  truly 

Oasis  in     lovely  oasis  in  the  "  Black  Country." '     Dudley  Castle 

Country,     fine  old  mouumeut  of  the  Feudal  Ages,  proudly  crow 

the  Castle  Hill,  in  front  of  the  Priory,  and  is  a  place 

Dudley      great  resort  for  tourists  and  pleasure-seekers,  who,  1 

piwje^of      permission  of  the  noble  Earl  of  Dudley,  have  eve 

houLj^    facility  for  exploring  this  fine  old  ruin,  which  staD 

makers,      ^pou  gigantic  cavems,  often  illuminated  with  gas, 

State  occasions,  to  gratify  the  Black  Country  peop 

and,  as  may  be  supposed,  his  Lordship  and  the  nol 

Countess  are  very  popular  with  the  people.   Brockmoc 

Brettle  Lane,  Wordsley,  and    Stourbridge,  must 

included    in    the    Black    Country  group    of   towi 
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IDQE  AITD  BEIEELT  HILL. 

Although  the  atmosphere  becomes  purer  as  we  get  to 
the  higher  ground  of  Brierly  Hill  (Lord  Dudley's 
famoua  Eound  Oak  Works  are  here),  neverthelesa  here 
also,  as  <ar  as  the  eye  can  reach,  oq  all  sides,  tall 
chinmeys  vomit  forth  clouds  of  smoke,  and  the  sul- 
phurous tlames  of  the  fiery  furnace  arc  observed  in  all 
ilirectJona.  Our  feeble  efforts  to  describe  these  districta 
Vi-ill,  we  hope,  satisfactorily  explain  why  it  is  so  em- 
pimtically  called  the  'Black  Country." 

In  this,  the  Stourbridge  and  Brierly  HJII  district,  a 
vrry  extensive  business  is  carried  on  in  the  manufec- 
irc  of  fire-bricks  of  all  kinds,  used  in  the  construction 
.lud  relimng  of  blast  furnaces,  puddling  furnaces, 
cTipellers,  and  air  furnaces.  The  fire-clay  deposits  here 
are  reputed  the  best  in  England,  being  fashioned 
^!i:o  melting  pots  and  gas-making  retorts,  which  fetch 
.  _'h  prices  ;  these  bricks  are  exported  largely,  and  are 
jAilj  prized  in  all  parts  of  the  world,  particularly 
iio  foreign  settlements  of  the  British  Empire,  the 
.'I  iieral  opinion  being  that  they  resist  the  highest  tem- 
Ccratures  in  smelting  tumaces  of  any  others  which 
liare  yet  been  produced,  A  list  of  all  the 
maDoiaclurers  will  be  found  in  the  Appendix  to  the 
Guide.  Perhaps  EulTords',  Mrs.  Emily  Gibbons',  and 
Pearson  and  Harrisons',  make  the  beet  quality.  Mrs. 
Gibbons,  relict  of  the  late  Benj.  Gibbons,  Esq.,  the 
well-known  Ironmaster  of  the  Milfields  furnaces,  we 
are  informed  by  Mr.  Jones,  of  the  Commercial  Gas 
Works,  here  stands  unrivalled  for  the  manufacture  of 
lese  Gas  Kctorts. 
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CHAPTEE  V. 


THE  EISB  AND   PBOGKESS  OP  THE  STAFFOBDSI 
IRON   TKADE. 

ALTnouQii  Staffordshire  is  not  the  oldest,  it  has 
for  three-quarters  of  a  century  the  most  important 
Iron-making  centre  in  the  kingdom.  South  Wales  and 
Shropshire  may,  with  greater  truth,  be  called  the  pio- 
neer districts  of  the  Iron  trade  than  Soutli  Staffordshire. 
In  1750  Staffordshire  could  only  boast  of  17 '  blast 
furnaces,  which  had  increased  in  1780  to  forty,  and  in 
1806  to  forty-two  ;  the  exertions,  however,  of  Dud  Dud- 
ley, whose  labours  and  difficulties  are  minutely  recorded 
inhis  Uttle  book,  wereof  paramount  importance,  ab  initio^ 
in  opening  the  road  to  Iron  industries,  since  so  success- 
fully followed  up  in  Staffordshire  aud  other  Iron- 
making  centres ;  we  refer  to  the  introduction  of  coal 
at  this  time  for  smelting  Iron  instead  of  woodash  or 
charcoal ;  here,  however,  we  may  remark  that  the 
credit  of  this  apphance  must  not  bo  awarded  entirely 
J  to  Dud  Dudley :  Mr.  Abraham  Darby,^  of  Coalbrook 
D^^^d  Dale,  applied  coal  in  the  same  way  with  successfiil 
Dudley      resists  in  Shropshire  antecedently  to  Dud  Dudley's  ex- 

'  The  make  of  Pig  Iron  at  this  period  waa  30,000  tons  per  annoia ; 
in  1800  it  had  increaaed  to  180,000  tons  ;  and  in  '25  the  pioducttoa 
reached  600,000  touB  for  the  United  Kingdom. 

*  We  tliink  t!ie  genUeinsn  above  referred  to  was  the  groat-great- 
gtandfather  of  Mr.  Abmham  Darby,  of  Coalbrook  Dale. 
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iments,  which,  we  all  know,  terramatcil  in  partial 
s,  notwithslanding  the  difficulties  aud  persecutions 
tich  ihis  original  Dudley  Ironmaster  had  to  contend 
th.  Nevertheless,  Dud  Dudley  must  take  the  credit  of 
jpiflg  the  crop  in  various  places  of  that  most  valuable 
soa  of  thick  coal  (from  ten  to  sixteen  yards  thick  iu 
e  seam),  and  applying  it  to  useful  purposes  in  Iron 
elting,  and  which  in  after  years  lias  done  so  much 
I  enrich  the  Ironmasters,  and  facihtate  the  profitable 
ranufacture  of  thb  metal  in  the  Black  Couutry. 
i  firing  the  final  decades  of  the  hist  century,  Mr.  John 
^\llkinson  occupied  the  most  prominent  position  as 
an  Ironmaster,  and  liad  extensive  works  at  Bradley,  Hall 
Fields,  and  elsewhere,  Mr.  Eeid,  Mr.  Parker,  and  the 
Addeubrookes,  at  Moorcroft,  the  descendants  of  the 
latter,'  being  still  in  the  trade,  played  a  useful  add  im- 
portant part  in  the  early  history  of  Staffordshire  Iron 
making.  The  names  of  Samuel  and  John  Fereday, 
Fimiestone,  and  Foley  were  likewise  well  known  in 
frunoection  with  it  at  a  more  remote  period.  Mr.  James 
Fuater  subsequently  joined  the  works  at  Stourbridge, 
which  Were  formerly  built  aud  carried  on  by  his  uucle, 
Mr.  John  Bradley,  under  the  style  and  firm  of  John 
Bradley  &  Co.,  their  principal  manufacture  at  the  com- 
luenccment  beuig  nail  rods,  which  were  supphed  to  the 
'listricts  of  Stourbridge,  Wortlsley,  Bricrly  Hill,  Dudley, 
^•ilgtly,  and  Wolverhampton.  The  nail  makers  sent 
^kir  carts  to  the  Works  for  tlie  Iron  ;  eventually  Mr. 
Foster  arranged  to  deliver  the  Iron  in  horse  w^aggons, 
and  settle  the  accouuts  once  a  quarter  ;  he  was  in  the 
'  An  now  working  two  blast  funuLceB  at  Eoagli  Hoy. 


The 

pioneere 
otthalroaTI 
Trails  ii; 
the  Black    I 
Coaatrj. 


I 


52  THE  RISE  ASD  PROGSES8  OF 

habit  of  attending  the  Liou  Hotel,  at  Wolverhampton, 
the  second  Wednesday  of  the  quarter  month  for 
this  purpose  ;  Mr.  Eeid,  Mr.  Phihp  Williams,  Mr. 
Wheeler,  Mr.  Addenbrooke,  John  and  Samuel  Fereday, 
Mr.  Grazebrook,  and  Mr.  Parker  met  on  the  same  con- 
secutive days  at  this  place,  and  by  degrees  got  intc 
the  habit  of  doing  their  business  in  the  same  manner, 
This  was  the  b^inuing  of  the  Ironmasters'  Quartei 
Day,  which  arose  and  ori^ated  through  Mr.  Foster, 
about  this  time.  The  same  name  for  the  settling  ilay  baa 
since  been  adopted  by  the  Ironmasters,  Factors,  and 
Merchants  in  the  Black  Coimtrj-,  and  Merchants  from 
all  parts  of  England  continue  to  attend  this  great  Ex- 
change, which  is  always  held,  as  above  stated,  at  Woli 
vcrhampton  the  second  Wednesday,  and  Birminghani 
the  second  Thursday  in  the  month.  In  former  yeara 
the  closing  meeting  was  held  on  Saturday  evening,  at 
Dudley,  where  a  good  dinner  was  provided.  Tliis,  how- 
ever, has  now  dwindled  to  insignificance,  the  Birmiug-r 
liam  Quarter  Day,  of  late  years,  having  become  the 
greatest,  and  by  far  the  most  important,  of  these  now 
tri-monthly  gatherings.  Mr.  Foster  enlarged  his  powea 
of  production  rapidly,  availing  himself  of  the  valuable 
thick  coal  which  abounded  in  the  neighbourhood,  and 
subsequently  purchased  the  Madeley  Court  estate  in 
Shropshire,  which  overlies  beds  and  seams  of  the  best 
coal  and  Ironstone  in  Shropshire,  which  was  smelted 
then  into  Pig  Iron  for  the  use  of  the  Stourbridge 
works ;  this  was  a  great  stroke,  enabling  him  to 
perfect  tlie  quahty  of  bis  iron,  which  was  marked  S.C. 
Crown. .  He  was  in  the  works  continually,  and  in  the 


Tte  Iwa  MMt«r«  of  tho  Bliok  Countn,-  mftt  here  rrery  Tlmraday.    This 
t^^  lujM-sl  Bad  most  iDlluential  periodical  asiiemblHije  of  Iron  Mastera  belt 
I'niird  Kingdom.     Most  of  ths  magnuU's  in  the  mn]  iratts  and  gnwt  m 
Wrrn  mwl  tho  Iron  Maslors  li«pe  at  Hidf-ptl  Two  ovitv  Thunnl«y. 
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early  days  did  not  hesitate  to  put  his  hand  to  a  bar  of 
Iron  if  necessary.     He  was  a  most  able  and  far-seeing 
man,    divested    entirely    of   consequential    airs    and 
assumed  superiority,  endowed  in  a  very  remarkable 
degree  with  common  sense ;  being  afficted  with  deaf- 
ness, his  manner  sometimes  appeared  brusque,  owing 
to  his  prompt  and  decisive  answers.     He  was  a  decided 
Liberal  in  politics,   and  a  truly  good,  kind-hearted 
gentleman.     Mr.  Foster,  Mr.  John  Barker,  and  Mr^ 
Greorge  Jones  established  the  great  Chillington  works, 
in  which  he  remained  a  partner  up  to  the  day  of  his 
death,  which  took  place  at  Stourton  Castle,  loved  and 
regretted  by  all,  who,  like  ourselves,  had  the  pleasure 
of  knowing  his  goodness  of  heart.     The  works  and  the 
Teal  estates,  which  were  very  extensive,  were  left  to  Mr. 
W.  0.  Foster,  M.P.,   his  nephew,  who  has  carried 
them  on  since.     Their  brand  of  Iron  has  seldom  been 
surpassed  in    quality    by    any    other    firm     in    the 
Black  Country,   and  sells  in   the  market  at  higher 
prices  than    some    other  competitors'   in    the    same 
district.     Mr.   W.  0.  Foster,   besides   the   mills  and 
forges,  has  Blast  Furnace  establishments  at  Shutt  End 
and  Madeley  Court,  in  Shropshire,  and  malleable  Iron 
works  at  Brockmoor  and  Brierly  Hill,  in  addition  to 
the  parent  establishment  at  Stourbridge.     As  may  be 
supposed,  Mr.  Foster  left  a  very  large  property,  even 
for  an  Ironmaster,  in  real  estate,  and  the  great  Iron 
producing  estabhshments  belonging  to  him  in  Shrop- 
^,   Worcestershire,    and     Staffordshire,    the    fee 
simple  of  which  all  descended  to  his  nephew,  Mr.  W. 
0.  Foster,  M.P. 


} 
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About  tliis  time  Mr.  Philip  Williams  erected  I 
Weclnesbury  Oalt  Works,  three  furnaces,  and  tbe  est 
give  inilla  and  forges,  as  they  now  stand.'  When 
works  were  erected  they  were,  without  doubt,  the  n 
complete  in  South  Staffordshire.  At  Uie  close  of 
ISth  century,  John  and  Edward  B:ignaU,  native 
Broseley  in  Shropshire,  who  were  extensive  and 
cessfiil  mine  owners,  commenced  at  the  Gold's 
Iron  Works.  ^  Mr.  Edward  Bagnall  died,  Mr.  D 
took  his  sons  into  partnership — thus  commenced 
progressed  the  great  and  honoiu*ed  establishmen 
John  BagnaU  and  Sons,  which  has  retained  its  n 
and  fame  for  its  brand  of  Iron  unattenuated  to 
present  day.  Mr.  Jaraea  Bagnall,  a  polite,  urbane, 
always  kindhearted  gentleman,  well  known  to  ua 
late  proprietor,  died  one  or  two  years  since,  lea 
the  works  and  goodwill  to  Mr.  Richard,  his  youi 
brother,  Messrs.  Joseph  and  William  Naylor  bein( 
trustees  and  managers,  with  a  large  interest  in  the  < 
pany,  and  as  one  of  these  gentlemen  had  for  bj 
century  mainly  conducted  this  prosperous  business 
same  care  continues  to  be  exercised  in  the  manufect 
which  brought  the  Iron  into  such  desen'ed  repu 
the  market.    Messrs.  George  and  Edward  Thorny 


'  Tho  Grand  Pbre  of  the  gentlemen  who  still  carry  on  theee 
worka,  and  continue  to  make  tho  -well-kuown  btnud  of  Iron  call 
'Mitro.' 

'  Having  minea  and  colKerieB  at  Wedneabury,  Darlaston,  and 
Broinwtch.  At  a  later  period,  John  liagnall  and  Rons  addf 
Birminghani  Cool  HU!  Company's  Works,  The  Cnpponfielda,  B 
and  Groveland  Properties,  with  the  liiiporial  Works,  at  Wedne 
We  believe  the  Messrs.  Noylor  have  an  interest  in  these  work 
Mr.  Richard  Bagnall. 


iiiior  being  well  qualified  by  practical  experieuce  at 

■      JWrcroft,  under  Mr.  Addeiibrooke,  commenced  the 

Shrubbery  Works  at  Wolvcrhamptoo.     The  practical 

I  knowledge  and  untiring  perseverauce  of  the  firm,  soon 
brought  their  Iron  under  the  notice  of  machinists  and 
enpocers ;    its   quahty   was    liighly    appreciated  and 

eagerly  sought  after  by  thia  class  of  consumers.     Mr. 

Eihvard  beiug  constantly  in  the  works,  Mr.  George  George 
BeDJamin  from  the  first  ably  managed  the  commercial  xhom^-' 
department.     Their  Bullet  Iron  became  an  article  of  ^'''oJ°^g 
Celebrity  in  Mjinchester  for  certain  work  in  the  cotton  3™^^'^" 
machinery,  and  was  in  great  request,  at  highly  remu-  m-^^^  & 
uerative  prices.      These  works  have  been  enlarged 
from  time  to  lime,  and  for  a  long  period  (fifteen  years 
since)  the  Old  Bradley  Works,  formerly  occupied  by 
the  late  John  Wilkinson,  were  carried  on  by  this  firm. 
They  subsequently  purchased  the  Swan  Garden  Iron 
Works,  which  have  been  considerably  enlarged.    These, 
with  the  Shrubbery,  constitute  their  present  malleable 
Iivn  works,  in  all    £eventy-four    puddling    furnaces. 
This  firm  has  a  good  name  for  plates  and  best  Iron  of 
1^  kinds,    convenience   for  rolling  the  largest  plates 
in  Staflbrdshire,  vdih  reversing  gear ;  they  have  hke- 
iifise  facilities  for  making  angles  of  great  length,  and 
large  sized  rounds  and  squares.     The  present  partners 
Me  Major  Thorneycroft  (the  major  is  a  Conservative,  Major 
sljll  quite  the  most  popular  man  in  this  firm  with  the  cro^miy 
Wolverhampton  people,  the  constituency  being  Liberal  Belij'ftniin.' 
to  tlie   back   bone),   TettenhaU ;   Mi-.  John  Hartley,  ^°^ 
Tongne  Castle  ;  Mr.  John  Perks,  Slade  HiU;  Mr.  Thomas  ^^;'?; " 
■Autevens,  The  Bhches.    They  have  two  Blast  Furnaces  ^^^^ 


56  THE  RISE  JiND  PROGRBSS  OF 

at  Bradley  on  a  large  colliery  purchased  by  the  finn, 
twelve  or  foiu'teen  years  since,  which  contains  thick 
coal,  &c.,  &c.  The  late  Mr.  George  Benjamin 
Thomeycroft — the  fii"st  mayor  of  Wolverhampton, 
whose  name  and  fame  can  never  be  foi^otten  in  the 
Iron  trade — called  his  only  son,  the  major,  and  Mr. 
Hartley,  the  surviving  partners,  to  his  deathbed,  and 
earnestly  urged  them,  by  all  means  to  forecast  for  a 
supply  of  coal  for  tlie  works  in  the  future,  evidently 
foreseeing  the  scarcity  wliich  might  soon  be  felt  in 
the  Black  Country.  Tlie  price  to-day  in  London  for 
house  coal  is  50*.  per  ton  I '  This  last  advice  was 
given  with  great  earnestness, 
t  The  Chillington  Iron  CJorapany  was  the  next  large 
concern  estabhshed.  Three  gentlemen,  Mr.  James 
Foster,  of  Stourbridge,  Mr.  George  Jones,  and  Mr.  John 
Barker,  of  Wolverhampton,  entered  iuto  partnership  in 
1822,  and  leased  from  Mr.  Giffard,  of  Chimngton  Park, 
110  acres  of  land,  within  a  mile  of  Wolverhampton. 
Here  they  found  some  of  the  richest  mines  of  coal  and 
iron  in  the  county  of  Stafford,  and  built  four  Blast 
Fiurnaces  with  foi^es  and  mills  for  the  manufacture  of 
all  descriptions  of  finished  Iron.  The  works  were 
erected  after  the  designs  and  under  the  superintendence 
of  Mr.  John  U.  Easlrick,  a  young  man  who  subse- 
quently attained  great  eminence  as  a  civil  engineer,  in 
the  railway  world.  When  completed,  they  were  a 
model  in  construction  and  arrangement  for  that  period. 
The  management  devolved  on  Mr,  Barker,  who  raised 
their  reputation  to  a  high  standard,  espedally  aa  re- 

'  Jwiuaiy  1873. 
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gards  slit  nail  rods,  and  rails.  The  firm  subsequently 
built  three  more  Blast  Fiimaces  at  Moseley  Hall,  and 
acquired  the  Leabrook  aud  Cappoufield  Works. 

The  year  before  his  death,  Mr.  Barker  was  appointed 
High  Sheriff  for  the  County,  being  the  first  Ironmaster 
permitted  to  acquire  a  position  hitherto  confined  to  the 
lauded  jrentry.  His  two  sous,  Mr.  George  Barker  (the 
present  chairman  of  the  Iron  Trade),  aud  Mr.  Thomas 
Barker,  purchased  the  interests  of  the  surviving  partners, 
:!ii(i  still  fiirther  extended  the  capabihties  of  the  con- 
cern, by  leasing  200  acres  of  mines  and  Blast  Furnaces, 
under  the  Earl  of  Lichfield,  at  Bentley,  near  Walsall. 

At  the  commencement  of  1872,  proposals  were  made 
to  them  to  transfer  their  properties  to  a  Joint  Stock 
Company,  which  they  accepted,  Messrs.  Barker  re- 
maining for  the  present  as  Managing  Directors,  and 
taming  handsome  dividends  for  the  shareholders. 

Wi  and  J.  S.  Sparrow,  at  an  early  period,  had  wiiiiam 
Bikton  Mill.  Mi\  J.  S.  Sparrow  died,  upon  which  an  si-^Z^. 
wangement  was  made,  which  closed  the  partnership ; 
liut  subsequently,  Mr.  John,  the  son  of  the  said 
deceased,  joined,  and  remained  a  partner  up  to  his 
ifflole's  death.  Mr.  John  still  carries  ou  the  Bilston 
Mil!,  where  rods,  bars,  and  hoops,  are  turned  out  of 
ffixxl  quality ;  and  the  Stowheatli  furnaces,  which  so 
iimcfa  contributed  to  the  colossal  fortune  made  by 
'lieiate  WiUiam  Hanbury  Sparrow,  who  died  worth 
from  £1,300,000  t«  £1,500,000.  These  works  are  still 
carried  on  under  the  style  and  firm  of  W.  and  J.  S. 
Sparrow.  Mr.  William  Hanbury  Sparrow  was  looked 
up  to  particularly  during  the  latter  part  of  his  fife. 
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pirilh  love  and  r 


worthy  p 


f  standing,  for 
adWce.  He  was  discreet,  cautiotis,  plain  in  his  manner, 
will)  au  abundance  of  common  sense.  He  established 
the  BiL«toii  District  Banking  Company,  and  lived  to  see 
it  prosper,  and  become  one  of  the  best  managed  and 
sifest  bauks  in  the  district. 

The  New  British  Irou  Company  are  an  old  leading 
iiouse,  Laving  Brierly  Hill  and  Corugreaves  Works,  with 
siity-four  pudtUing  ftu-naces,  and  six  Blast  Furnaces  at 
tile  former  works.  The  Lion  brand  of  Iron  is  well  known 
scd  appreciated  throughout  the  country.  This  Iron  has 
slirays  commanded  the  best  markets  at  high  prices, 
twiflg  known  at  all  the  smithies  and  engine  shops  of 
rope.  Addenbrooke,  Smith  &  Pidcock,  are  the 
cendanls  of  the  oldest  Ironmasters  in  Staffordshire 
(he  Addcnbrookes  we  refer  to).  The  Addeubrookes 
wketl  the  Moorcroft  concern  in  Mr.  Wilkinson's  time  ; 
■  iinve  three  Blast  Furnaces  at  Eough  Hay,  and 
live  obtained  a  patent  for  dramng  off  the  gas  which 

jedes  all  others.     We  saw  it  in  operation  at  the 

I^lmellington  Works,  in  Scotland,  the  other  day,  with 

pride  and  admiration.    Addenbrooke,  Smith,  and  Pid- 

^•k,  and  Wm.  Ward  and  Sons,  of  New  Priestfields, 

''ave  always  made  first-class  forge  Iron  in  the  district, 

^Dil  invariably  get  a  top  price. 

H|^ie  Earl  of  Dudley's  Malleable  Iron  Works,  are  situ- 

|m  at  Eoimd  Oak,  Brierly  Hill.     They  were  planned 

Wd  erected  by  the  late  Richard  Smitli,  who,  up  to  a  short 

'ime  before  his  death,  was  agent  to  the  noble  Earl.    We 

^Tfl  frequently  walked  throiigli  them  and  admired  tlio 

^■togements  from  beginning  to  end.    The  works  stand 

^ M > 
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OD  an  extensive  plateau,  close  to  the  main  Stourbridge 
rrjftcl,  the  Stourbridge   canal   ministering  most   con- 
vtfiieutlj"  to  the  whole  west  side ;  a  public  railway, 
likewise,  serves  up  to  the  works ;  the  ammgemeuts  for 
loading  and  unloading  coal.  Iron,  and  all  other  materials, 
irc  perfect,  securing  the  very  minimum  laboiu:  cost  for 
'l'  mamml  power  exerted.  There  are  fifty-four  puddling 
i.maces,  with  all  appliances  of  the  most  perfect  descrip- 
iri,  adapted,  to  convert  the  puddled  Iron,  made  here 
iio  bars,  rods,  and  hoops.      Angle  Iron  of  all  sizes, 
i.iigths,  and  shapes,  small  bridge  rails,  T,  and  other 
kinds,  turntable  iron,  crate  bar  iron,  nut  and  bolt,  boat 
'■earn,  boat  bead  convex,  and  indeed  all  kinds  of  shapes 
und  forms,  too  numerous  to  be  mentioned.     An  enor- 
mous investment  has  been  made  in  rolls  alone.    The 
rnijst  diiScult  forms  and  fashions  are  rolled  at  these 
works,    which    may  witii  truth  be  called  the   model 
works  of  the  Black  Country.  The  excellence  of  the  Iron 
af^knuwledged  and  stands  unrivalled  in  the  market, 
<\  at  this  moment  is  fetching  readily  12s.  6d.  per 
:i  over  the  ordinary'  brands  of  the  leading  makers  in 
■  ■  'Uth  Stafibrdshire.^    The  most  surprising  circiunstance 

Ioonnection  ivith  Round  Oak  is  the  promptness  with 
Ich  consumers  of  best  Irou  have  endorsed  their 
teoval  of  his  Lortlship's  Eound  Oak  brand,  the^works 
Jig  of  recent  date  compared  with  the  S.  C.  Crown  and 
tore.     We  beheve  the  extraordinary  quality  of  this 

'  We  innat  except  the  B.B.H.  brand  which  always  follows  the  Eftrl'B 
priM  within  12«.  ^.,  but  it  must  be  retnemhered  that  the  iirico  of 
B.KH.  i«  quoted  ut  the  wurka. 

BThe  EsiI'b  price  to-day  {January  1873)  for  Bars  is  1C(.  12».  (irf, 
bu ;  iMt  July  it  was  lOf.  I2i.  M.  roc  ton. 


Iron  may  be  attributed  to  four  prorainent  causes ;  but 
before  giving  them,  we  must  premise  the  explanation 
by  stating  that  hia  Lordship  has  still  great  stores  in  the 
crust  of  his  large  domains,  of  all  kinds  of  the  best  argil- 
laceous ironstone  in  the  Black  Country,  and  his  thick 
coal  iu  this  Eldorado  is  inexhaustible.  In  the  first  place, 
the  Earl  has  complete  machinery  for  manipulation. 
In  the  second  place,  the  best  men  are  secured  for  the 
work.  In  the  third  place,  all  the  Pig  Iron  used  here 
is  smelted  and  made  at  his  own  furnaces — with  the  pick 
of  his  own  mines.  In  the  fourth  place,  selection  is 
made  of  his  best  sulphurlesa  thick  coal,  for  puddling 
and  mill  furnaces.  Nothing  but '  buU-dog '  is  used  for 
fettling.  Fifthly,  the  management,  under  the  supervi- 
sion of  Mr.  Fisher  Smith,  is  perfect,  Mr.  William 
Casson,  Mr,  Smith's  able  and  talented  deputy,  being 
always  present  at  the  works. 

Under  all  these  circumstances,  the  Earl  of  Dudley's 
Iron  takes  its  proper  position  in  the  market,  which  with 
Bloomfield  B.B.II.,  is  the  top  of  all  Staffordshire  makes, 
and  will  relatively,  though  perhaps  gradually,  continue 
to  ascend  in  value,  wliile  the  present  fevoiuTible  circum- 
stances continue  to  facihtate  the  desirable  results  aimed 
at  by  the  astute  and  able  management  which  haa 
always  directed  these  works. 

It  would  be  impossible  to  write  a  chapter  on  Stafford- 
sliire  without  referring  to  a  few  of  those  old  Iroimiasters, 
called  the  leading  houses ;  those  above  mentioned  all 
belong  to  this  class.  There  are  numerous  other  makers, 
whose  brands  of  Iron  stand  high  in  the  market ;  it 
would  be  impossible  for  us  to  notice  all  of  them  in  these 
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of  the  quality  of  those  men- 
;itly  relied  upon,  and  with  a  notice 

most  important  of  them  all,  we 
ches,  referring  our  readers  to  the 
intains  the  name  and  particulars  of 
)odied  in  the  furnaces,  nulla,  and 
luntry.  W.  Barrows  and  Sons,  pro- 
mfield,  Factory,*  and  Tipton,  Iron 
ndred  puddling  furnaces,  quite  the 

any  iron  works  in  South  Staf- 
ce  1,000  tons  of  finished  Iron  per 
s  B.B.H.,  taken  after  the  names  of 
J  firm,  Bradley,  Barrows  and  Hall, 
preciated,  not  only  in  this  country 
it  its  world-wide  feme  has  caused 
ht  after  in  all  parts  of  the  world, 
ustralia  and  other  Colonies  before 
or  many  years  deservedly  been  the 
h  brand  imported  into  Holland  and 
he  excellency  and  uniformity  of  its 
ted  a  living  faith  in  the  B.B.H. 
er  Iron  made  can  boast  of  to  the 
umber  of  its  customers,  or  degree 
ngly  reposed  in  the  quality  of  the 
31oomfield  Works  ivere  erected  by 
utlemen  a  little  later  than  182G, 
'o  time  been  amplified  to  theii' 
The  brand  remains  unclianged, 


iftt  the  iron  made  hero  was  ea  VAluable  for 
ises  aa  to  bo  worth  its  weight  of  silver. 
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the    quality,  amid   the  changes    of   fifty  years,   has 

CiniiOT  pig  remained  the  same,  unattenuated,  unadulterated,  always 

foriorminc  umform,  B.B.H.  iu  quality.    All  the  old  partners  have 

Dover  used  been  long  since  dead  and  gone  to  rest,  still  Mr.  Hall'e 

original  plan  is  carried  out,  both  in  the  kind  of  pigs  used, 

the  boUing  process  which  he  invented,  tlie  best  work- 

b  men    engaged,   and    perhaps  better   pigs    and    coali 

H  used  than  anywhere  elae,  with  good  managers  on  thi 

H  ground  day  and  night.     This  large  concern  belongs  to 

H  tlie  late  Mr.  William  Barrows's  sous.  Colonel  Barrows, 

"  and  Mr.  Joseph  Barrowa,  being  the  managing  partners, 

and  follow  their  father's  footsteps  in  attending  daily  at 

the  works.    The  superior  quality  of  the  Earl  of  Dudley*! 

I  pig  Iron  is  well  known  in  Staffordshire,  in  fact,  it  if 

quite  the  best.  The  name  and  fame  of  Earl  Granville's 
LilleshaJl  is  equally  celebrated.  W.  Bari'ows  and 
Sons  purchase  and  use  more  than  half  the  quantity  oj 
Earl  Dudley's  Pig  disposed  of  in  Staffordshire,  and  quite 
half  the  whole  quantity  of  Shropshire  Pig  sent  into  Staf- 
fordshire, is  consumed  by  this  firm.  They  still  adhere 
to  their  fatlicr's  plan  of  buying  none  but  the  very  best 
it  is  therefore  rigid  attention  to  this  rule,  which  enables 
the  present  firm  to  make  such  very  umform  and  match- 
leas  Iron  in  quaUty,  which  is  seldom  equalled  and  never 
surpassed  by  any  other  house.     In  fact,  the  uniformity 

I  of  the  quaUty  of  B.B.H,  Iron  is  not  equalletl  by  any 
other  house,  and  their  quality  remaius  unrivalled. 
William  Dawes  and  Sons  are  the  proprietors  of  the 
Bromford  Iron  Works.  These  are  large  works  very  near 
to  the  Oldbuiy  station  on  the  north  side  of  the  Stonr 
YaUey  Railway,  and  can  be  distinguished  by  the  roynd 
chimneys  or  stacks,  the  diameter  increasing  as  the  stack 
^^ J W 
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rises,  tie  summits  of  which  are  considerably  wider  than 

iJie  base.    This  is  a  very  old  and  highly  respectable 

conceni.     The  fiimily  are  all  boru  gentlemen,  and 

educated  Ironmasters,    make    and    export    nail    rods 

largely,  particularly  to  China,  where  they  are  highly 

esteemed  for  quahty.     '  Dawes  and  Sons '  is  branded 

on  them  in  Chinese  characters.    Mr.  George  Dawes 

has  the  Elsecar  Works  in  Lancashire,  and  W.  Dawes 

md    Sons,    besides    the    Bromford,    have    likewise 

two  Blast  Furnaces  at  Withymoor,  near  Dudley.     The 

Diake  of  Hgs  here  is  first  class.     Dawes  and  Sons,  of 

Bromford,  stand  well  in  the  market  for  rods,  hoops, 

and  bars  ;  the  Iron  is  soft  and  good,  their  rods  and  hoopa 

''-•  exported   largely   by   the   Liverpool   merchants ; 

'' •:j  make   bars,  hoops,  rods  and  small   and  laige 

;ingle8,  small  and  large  rounds  and  squares,  sheets  and 

plates.   These  works  have  always  been  carried  on  very 

^Jtgularly,  and  the  quality  of  the  Iron  is  noted  for  its 

fonnity.    The  firm  m  well  supphed  with  coal  of  the 

quality  from  its  own  mines,  and  the  400  tons  of 

j-class  Pig  Iron,  made  at  their  Withymoor  furnaces 

week,  gives  a  thoroughly  Staffordshire  character  to 

malleable  Iron  they  produce. 

Having  noticed  all  the  most  famous  malleable  Iron 

before  conclutling  this  part  of  Staffordshire 

lurgical  manufecture,  we  must  refer  to  the  Steel 

re,  which,  although  not  so  extensive  here  as 

ield,  and  at  Barrow-in-Furness,  there  are  one 

ro  concerns  which    claim    particular  attention. 

»ty  years  since,  a  method  of  puddling  Iron  into 

.yl  was    discovered    in    Staffordshire,    which,    for 
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certain  kinds  of  Steel,  was  admirably  adapted  to  tha 
wants  of  the  Sheffield  converters;  Messrs.  SoUey,  oi 
Leabrook,  were  the  first  to  make  it.  I 

The  Cliillington  Company  went  into  this  trade,  atiffl 
were  very  successful  in  producing  the  article.  At  tha 
same  time,  Mr.  Isaac  Jenka  commenced  making  this 
article  at  the  Mnerva  Works,  and  also  since,  at  thq 
Beaver  Works  at  Wolverhampton  (both  of  which  we  giva 
an  illustration  of),  having  previously  been  instnictetl  iia 
the  manufactm-e  at  Messrs.  Solley's.  Mr.  Jenks's  prac-J 
tical  knowledge  of  this  trade  enabled  him  to  carry  tha 
Minerva  brand  into  all  the  great  markets.  ThroiigU 
his  constant  attention  and  practical  knowledge  of  tha 
manufacture,  the  Miner\*a  brand  stands  unrivalledj 
From  the  commencement,  the  feme  of  Jenks's  puddled 
Steel,  so  admirably  adapted  to  tlie  manufacture  ol 
railway  springs  and  other  pm'poscs,  crossed  the  Atlan-j 
tic,  and  the  demand  in  the  great  EepubHc  has  beea 
considerably  greater  for  this  brand  than  any  otherj 
Four-fifths  of  our  export  of  this  kind  of  Steel  to  th< 
United  States  last  year  was  manufactm^Bd  at  thi 
Minerva.  These  works  liave  gro\^^l,  pari  passu,  wil 
the  demand,  and  no  doubt  the  proprietors'  wealth  id 
the  same  ratio,  and  now  make  all  kinds  of  the  beal 
Steel,  which  is  preferred  in  America  to  the  Sheffield 
makes,  for  wMle  Iron  was  unsaleable  and  low 
in  price,  the  demand  for  Jenks's  Steel  continued  td 
increase  for  America,  which  brought  relatively  higljj 
prices,  and,  no  doubt,  fiiir  profits.  And  although  hd 
commenced  with  slender  means,  the  first  in  this  spei 
dality,  he  is  now,  without   doubt,  one  of  the  mosll 


wealthy  Ironmasters  in  Wolverhampton.  Mr.  Ji 
a  steimch  Wesleyan  Methodist,  very  quiet,  and  uni 
suming  in  Ms  intercourse  with  others,  uncsalted  in 
own  estimation  by  his  accumulation  of  wealth.  He 
was  unanimoualy  appointed  Mayor  by  the  Corporation 
of  Wolverhampton,  upon  which  the  Superintendent 
Minister  waa  made  the  Mayor's  Chaplain,  and  the 
Ccrporation  attended  Darlington  Street  Chapel,  with 
their  Mayor,  to  hear  a  Methodist  sermon,  in  their 
Corporate  capacity,  Mr.  George  Benjamin  Thorney- 
croft  was  the  first,  Mr.  Jcuks  is  the  third  Ironmaster 
irho  has  been  Mayor  of  the  Capital  of  the  Iroa 
Trade  in  the  Black  Country. 

Hessra.  William  Hunt  and  Sons,  of  the  Brades,  aro 
the  oldest  Steel  manufacturers  in  Staflbrdshire.  This  is 
a  very  old  and  highly  respectable  concern,  and  the 
article  turned  out  is  of  excellent  quality.  They  have 
Beten  puddling  furnaces  and  three  mills,  with  exten- 
live  converting  conveniences  on  the  old  Sheffield  plan  ; 
cast,  shear,  blister,  and  all  other  kinds  of  Steel  are 
made  here,  of  the  best  quality  ;  quality,  not  quantity, 
being  the  great  object  of  the  proprietors.  The  works 
till  be  found  on  the  left  of  the  Dudley  Eoad,  near  to 
the  devoted  town  of  Oldbury. 

The  Darlaston  Iron  and  Steel  Company  took  to 
fills  and  Mills'  old  establishment,  which  had  a  first- 
e  connection  for  Iron  and  Steel ;  the  last  partner  in 
old  firm  retired  with  between  two  and  three 
tindred  thousand  pounds  ;  the  Lloyds,  of  Wednesbiuy, 
Ive  a  large  interest  in  these  works,  which  are  situated 
t  Darlaston  Green  and  King's  Hill ;  they  have  thirty- 
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eight  puddling  fiimaces  and  eight  mills*  They  hav< 
rich  and  abundant  coal  mines,  all  the  best  ironstone 
measures,  and  in  addition  to  their  own  supply  sell  coa 
largely.  This  firm  has  three  blast  furnaces*  This  is  \ 
Limited  Company,  which  has  been  successful  in  divi 
dends  to  the  present  comparatively  new  proprietors 
All  kinds  of  Iron  and  Steel  are  made  here  of  the  ver 
best  quaUty.  Mr.  Thomas  Wells,  of  the  Moxley  Iroi 
Works,  has  twenty-two  puddling  furnaces,  three  bar  ani 
plate  mills,  makes  good  plates,  and  manufiictures  Steel 

There  are  other  makers  of  Steel  in  Staffordshire 
particularly  puddled  Steel,  mostly  in  the  neigh 
bourhoods  of  Leabrook  and  Oldbury,  SoUey  Brothers 
a  Limited  Company,  being  the  oldest  and  largest  c 
this  class. 

There  is  another  Staffordshire  speciaUty  in  Jro 
making,  which  would  be  understood  better  if  we  sa; 
Marshall  and  Mills,  of  the  Monway  Works,  Wednes 
)3ury.  These  gentlemen,  many  years  since,  succeede 
in  making  the  best  gun-barrel  Lron  in  the  world,  an- 
have  for  years  supplied  the  ton  to  the  Birminghai 
gun  makers,  also  to  the  British  and  American  Govern 
ments,  the  quality  of  their  Lron  being  approved  an 
sanctioned  by  both  Governments.  The  price  the 
obtain  now  would  be  about  £33  10^.  per  ton.  ^  Th 
firm  was  dissolved,  by  mutual  consent  some  year 
since,  Mr.  Mills  having  grown-up  sons  whom  he  wishe 
to  introduce.     Mr.  John  Marshall  remained  at  th 


^  They  make  sheets  and  other  qualities,  commencing  bars  at  IS 
and  sheets  at  24^,  but  their  best  qiiality  sheets  fetch  much  highc 
l^rioes;  thdir  best  best  bars  422.  per  ton. 
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Monway  Works,  which  has  eleven  puddling  furnaces 
and  two  charcoal  fires,  and  carries  on  the  original 
business.  Henry  Mills  and  Sons  erected  the  Victoria 
Works  at  Walsall,  a  modem  unique  concern,  which 
Mr.  Mills  carries  on  in  connection  with  his  sons, 
making  also,  the  same  speciaHties  which  gave  so  much 
celebrity  to  the  firm  of  Marshall  and  Mills.  Mr. 
Henry  Mills  took  his  first  lessons  in  Iron  making  fi:om 
the  late  grand  phe^  Mr.  Phillip  Williams  and  also 
Mr.  John  BagnalL  He  was  on  intimate  terms  with 
our  own  dear  fiiend,  Mr.  Hall,  of  Bloomfield,  whom 
ve  have  often  heard  say  that '  Mr.  Henry  Mills  knew 
how  to  make  Iron.* 

Since  Mr.  Hall's  death,  Mr»  Henry  Mills,  as  a  prac- 
tical and  scientific  Iromnaster,  has  had  no  rival  in 
South  Staffordshire.  He  is  a  staimch  Methodist,  and 
often  boasts  that  his  fiather  lived  and  died  one  also. 
Both  Mr.  Marshall  and  Mr.  Mills  make  a  superior 
Knd  of  sheet  Iron,  which  realises  a  very  high  price  in 
the  market.  The  Victoria  Works  has  seven  puddhng 
furnaces  only,  quahty  rather  than  quantity  being  the 
object  aimed  at  by  Henry  Mills  and  Sons* 

Lloyds,  Foster  &  Co. 

The  Old  Park  Works,  Lloyds,  Foster  and  Co., 
Wednesbury,  is  one  of  the  most  time-honoured  and 
^portant  in  the  district,  and  was  erected  by  Samuel 
tloyd,  who  was  afterwards  joined  by  Mr.  Foster. 
There  are  three  blast  furnaces,  and  most  extensive 
^Qgme  machine  shops  and  foundries,  with  lathes  and 
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machinea  qizite  abreast  with  the  shops  at  Manchester 
and  tlie  Tyue.  This  wealthy  old  firm  built  our  beautilul 
new  Blackfriars  Bridge.  The  minea  of  the  Old  Park 
produced  a  quaUty  of  Pig  Iron  of  the  very  highest 
class,  and  the  high  position,  wealth,  and  known  int^- 
rityofthc  firm,  placed  within  their  reach  orders  foi 
bridges  and  other  pubKc  works,  which  contributed  to 
the  wealth  and  celebrity  of  this  time-honoured  estab- 
lishment. The  proprietors  were  mostly  '  Friends ; '  th* 
late  Samuel  Lloyd  was  managing  partner,  with  the 
assistance  of  Sampson  Lloyd,  during  the  extent  of  our 
recollection.  Samuel  Lloyd  was  never  excited  ;  firm, 
urbane,  considerate,  and  kind  to  those  beneath  him ; 
always  the  same.  In  the  large  transactions  we  have 
from  time  to  time  carried  out  at  this  office  with  Samuel 
Lloyd,  his  yea  was  yea,  his  nay  was  nay ;  he  was 
always  liimself,  always  the  same,  we  never  heard  of 
any  bickering  and  disputing  in  respect  to  any  business 
transaction  of  Samuel  Lloyd's.  The  number  of  men 
employed  here,  in  all  departments,  perhaps  exceed* 
that  of  any  other  concern  in  the  Black  Coimtry.  The 
paternal  kindness  of  Samuel  Lloyd  endeared  him  to 
the  men — all  artisans  and  workmen  thought  themselves 
fortunate  to  get  a  job,  as  they  said,  at  'Quaker  Lloyd's.' 
The  greatest  kindness  was  shown  to  the  widows  and. 
orphans  of  those  workmen  of  this  firm  who  lost  their 
lives  in  their  collieries ;  schools  were  erected  at  th«r 
expense,  in  which  these  orphans  were  educated,  and 
when  Samuel  Lloyd  died,  their  ovm  workmen  lamented 
his  death,  and  the  universal  remark  was,  '  That  a  good 
man  had  passed  away.' 


THE  STAETOHDSHIHE   ffiOX  TRADE.  75 

ITiis  firm  kept  a  large  truck  shop,  which,  like  the 
Kirks,  was  conductetl  on  high  moral  principles ;  all 
WicJes  were  of  the  best  quality,  the  prices  were  quite 
■  low,  and  sometimes  lower,  than  the  shops.  Samuel 
Boyd  look  pride  in  buying  the  chief  articles  himself^ 
rticularly  the  tea,  the  bullocks  and  sheep ;  the  shop 
w"as  noted  for  the  best  butcher's  meat  in  Wednesbury. 
He  often  walked  up  and  looked  over  it.  We  accom- 
(lauied  him  on  one  occasion,  and  were  gratified  to  see 
uow  minutely  this  great  man  could  stoop  to  httle 
tilings,  when  he  knew  that  his  labour  was  for  the  good 
'fliis  workmen. 

The  Old  Park  Company,  seven  years  since,  was 
meiged  into  a  limited  Company,  called  the  Patent 
Sliaft  and  Axle  Tree  Company,  which,  combined,  is  one 
of  tlic  largest  concerns  in  Staffordshire,  having  three 
Blast  Furnaces  and  eighty-six  puddling  furnaces,  with 
the  great  foimdries  and  fitting  shops  above  referred  to. 
The  Patent  Shaft  and  A.xle  Tree  Company  Limited, 
is  one  of  the  most  prosperous  and  paying  concerns  in 
England,  and,  we  believe,  wUl  always  continue  so. 
The  Lloyd  family  have  still  a  large  interest  in  it. 

Wednesbiuy  is  the  seat  of  the  gas-tube  trade,  which 

has  become,  dtuing  the  last  fifty  years,  so  important 

for  the  supply  of  the  home  and  foreign  markets  of  this 

ingeniously  made   article.      James   Eussell   and  Sons 

are  the  original  patentees,  and   continue  the   largest 

^^d  most  celebrated  makers,  exporting  their  tubes  in 

^■Brcasing  quantities  year  by  year  to  the  great  Eepub- 

^fc,  Russia,  France,  Germany,  and  other  markets,  where 

the  name  is  so  well  known.    This  great  concern  is  now 
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aiitcd  company,  irnder  the  able  management  of 
'(r.  W.  Smith,^  who  is  brother  to  Mr.  Fisher  Smith, 
..^eatofthe  Earl  of  Dudley,  Under  Mr.  WiUiamSmith's 
man^ement,  this  valuable  old  concern  has  been  highly 
prosperous,  returning  lai^e  dividends  to  the  pro- 
prietors.' 

Messrs.  T.  and  J.  Eoberfs's  great  Swan   foundry,  ' 
'(Btablished    1824,    long    celebrated    for    pipes    and 
Ihinery,  is  situated  near  here  at  Westbromwich, 
I  is  &uned  for   all   kinds  of  castings  for  steam- 
ines,  pipes,  soft  and  chilled  roUs,  and  all  other  rolls 
I  Iron  works,  where  a  great  stroke  in  the  general 
pdry  business  is  got  through.    Not  far  distant  is 
1  the  well-known  Horsley  Company,  eatabliahed 
I  century  or  more,  famed  for  the  mannlactiu-e  of 
»,  steam-en^nes,  and  all  other  constructions  in 
Mr.  Broad  is  the  managing  partner. 


is'  Ieon  Wokks,  Priestfields,  Wolverhajutos, 

;  works  were  erected  by,  and  have  since  been 
^cd  on  by,  Mr.  George  Adams,  recently  under  the 
*tyle  and  firm  of  George  Adams  &  Co,  The  en- 
craving  opposite  is  made  from  a  photograph  taken 
Iiressly  for  the  editor  of  the '  Guide  to  the  Iron  Trade 
■Ireat  Britain.' 
Qie  qiuility  of  the  iron  made  here  is  first-class, 
Mr,  Smith  is  Mana^ng  Director  and  Chairman  of  the  Companj-. 
iaaea  Biii<»eU  &  Sona  ore  the  oldest  uid  most  oxtennive  gaa-tiibo 
nmkcm  in  the  United  Kingdom.  Wo  believe  them  to  have  been  tbo 
trrigiiul  inventor*  and  patenteei,  and  still  take  tho  lead  in  the  trade. 
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Mr.  Adams  from  boyhood  having  been  practical 
connected  with  the  manufacture  of  iron  in  StaETordshii 
first  as  manager  for  Eose,  Higgins  &  Rose  of  tj 
Bradeley  Field  Works,  whose  plates  and  sheets  und 
Mr.  Adams*  exclusive  management  acquired  co 
siderable  celebrity  iu  the  London  market.  At  a  mo 
recent  period,  say  sixteen  years  smce,  he  undertook  1J 
management  of  Wright  &  North's  Monmoor  Worl 
which  remained  under  his  control  in  all  departmet 
for  ten  or  twelve  years,  during  which  the  character 
the  Monmoor  Works'  brand  for  plates  and  sheets  w 
raised  considerably  in  the  home  markets,  where  th( 
plates  are  well  known.  Mr.  Adams  then  built  t' 
works  engraved  above,  and  has,  during  the  last  sew 
years,  successfully  carried  them  on. 

The  sheets,  hoops,  plates,  bars,  strip  and  smi 
rounds  and  squares  manufactured  here,  may  be  reli* 
upon,  Mr.  Adams's  eldest  son  being  always  at  t] 
works,  under  the  constant  supervision  of  his  fathi 
whom  we  venture  to  say,  as  a  practical  man  experiena 
in  practical  iron-making,  is  rarely  equalled  in  Sou 
Staffordshire.  We  believe  Mr.  Adams  still  suporvia 
the  extensive  Monmoor  works,  which,  since  the  retir 
ment  of  Mr.  David  North  with  a  large  fortune,  a 
carried  on  by  E.  T.Wright,  Esq.  The  Monmoor  brai 
of  Iron  is  well  known  and  highly  appreciated. 

Any  of  our  London  friends  who  order  iron  fro: 
George  Adams  &  Co.  will  be  satisfied  with  tl 
quality.  The  firm  are  particular  in  the  raw  materi 
they  use,  and  for  a  mixture  purchase  both  the  Earl  - 
Dudley's   and   the  noble  Earl   Granville's    Lillesha 
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pig-iroiL  The  works  are  well  idtuated,  being  on  the 
banks  of  the  Birmingham  Canal,  with  a  small  arm  or 
wharf  which  runs  into  and  intersects  the  works.  The 
fltuation  is  likewise  &voiirable  for  coal,  pig-iron,  and 
hbour,  being  midway  between  the  Bilston  and  Wol- 
verhampton markets.  The  works,  being  of  recent 
erection,  are  well  adapted  to  twm  out  large  quantities 
of  iron,  from  being  equipped  with  modem  machinery 
abreast  with  the  progress  continually  being  made  in 
metallurgical  establishments  of  this  kind. 


80 


CHAPTER  VI. 
bilston:  its  valuable  cx)al  minbs  and  ieonstone. 

Wu  must  crave  permission  to  say  a  word  abou 
Pilston,  our  native  township,  before  we  close  thes 
sketches.  The  whole  of  Bilston  is  built  upon  a  Ion 
slang  of  the  crust  of  the  earth,  overlying  the  mof 
valuable  coal  and  Iron  mines,  taken  altogether,  in  tb 
world,  the  ten  yard  thick  coal  being  better  here  tha 
any  other  part  of  this  wonderful  deposit.  Besides  thi 
there  is  the  new  mine  and  fire-clay,  the  Brucl 
Flying  Beds,  the  Heathen  coal,  and  the  Bottom  coai 
With  regard  to  Ironstone,  all  the  best  measures  ai 
there,  including  the  new  mine,  or  Whitestone,  Ball 
Blue  Flats,  and  Poor  Bobbins,  all  in  their  Bilston  prime 
but  these  valuable  measures  have  been  gotten  & 
roimd  the  town,  and,  either  by  feir  or  foul  mean 
taken  from  under  the  outer  portions  of  several  par 
of  Bilston  proper:  they  remain,  however,  in  TTig 
Street,  which  is  the  longest  street  here,  and  abo^ 
one  acre  occupied  by  St.  Leonard's  Church,  the  Sw^ 
bank,  and  the  graveyards.  Bilston  Church  and  i 
churchyard  proper,  with  the  parsonage,  occupies  abo^ 
one  acre  of  land  which  contains  the  coal  and  mi» 
with  all  the  usual  measures  in  the  virgin  state,  tl 
fabulous  value  of  which  is  incredible.  To  give  tl: 
reader  an  idea  of  the  importance  and  value  of  the  co^ 
and  iron  mines  of  our  native  town,  we  give  a  valui 
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tion  of  the  same  seriatim  below,  being  the  price  ol 
llie  mines  and  minerals  brought  to  grass,  which  foots 
iipiono  less  than  £41,440  sterling  for  the  coal  and 

(Iron  mine  of  a  single  acre  of  land,  all  the  mines  being 
deposited  in  tlieir  Bilstoa  prime  here.  We  have  valued 
ihe  materials  at  the  price  of  to-day  (January  1873).  Aa 
[lii^  thick  coal  and  the  same  mines  underUe  the  Bilston 
i^irict,  the  reader  can  form  his  own  opinion  of  the 
!  iifleral  treasures  contained  therein.  Our  valuation  has 
'eiQ  submitted  to,  and  endorsed  by, mining  authorities 
!i  the  dbtriet,  and  is  as  follows : — 
For  the  thick  coal,  the  Heathen  coal.  New  Mine  coal, 
t!i(i  Friesley  coal,  the  Bottom  coal,  and  Mealy  Grey 
coal,  are  all  there,  and  would  yield  in  the  aggregate 
56,000  tons  ;  taking  coal  and  alack  altogether  at  12s., 
Much  below  the  present  value,  per  ton  would  give  a  value 
of  £33,tiOO.  The  Ironstone  measures  known  to  be  there 
are  the  New  Mine,  Poor  Eobbins,  Balls,  and  Blue  Flats  : 
these  would  aggregate  6,400  tons.  Taking  the  average 
value  of  these  Ironstones  at  22s.  would  yield  £7,840,  or 
a  grand  total  of  £41,440  per  acre  ;  or  for  the  acre  and 
a  faalf  of  coal  and  iron  which  belongs  to  the  chm'ch, 
i62,160.  This  would  be  the  gross  value  of  the 
mineralfl  and  coal  if  they  turned  out  well  when  brought 
lo  grass.  From  this,  however,  deductions  must  be 
Hade  for  Koyalties,  sinking,  engines  and  machinery, 
labour,  interest  of  capital,  Sec.,  &c.,  &c.  We  do  not 
'IV  that  even  at  this  price  it  would  pay  to  make  the 
"i-ceasary  outlay  for  so  small  a  piece  of  land.  We  have 
:-iven  this  simply  to  show  at  one  view  the  great  value 
"f  mioeral  property  in  this  neighbourhood. 
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The  Patent  Not  and  Bolt  Company,  Limited. 

The  works  of  this  Company  are  worthy  of  special 
notice,  as  being  the  most  esteoaive  in  the  United  King- 
dom for  the  manufacture  of  the  immense  variety  o£ 
articles  coming  under  the  denominationof  bolts  and  nuta. 

The  Company's  principal  establishments  are  at  the 
London  Works,  near  Birmingham  (which  is  also  thi 
head  office  of  the  Company),  the  Stour  Valley  Works,' 
Weatbromwich,  and  at  the  Cwm  Bran  Works,  near 
Newport,  South  Wales.  A  notice  of  the  latter  will  be 
found  on  the  following  page. 

At  the  London  Works  are  manufactured  all  kinds  of 
engineers'  black  and  bright  bolts  and  nuts,  coach 
screws,  rivets,  and  washers,  also  every  description  of 
bolts  and  nuts  used  by  ship  builders,  agricultural  im- 
plement makers,  telegraph  engineers,  railway  carriage 
and  wagon  builders,  &c. 

The  Stour  Valley  Works  are  devoted  exclusively  to  the 
manufacture  of  railway  fastenings  such  as  fish  bolts,  fnng 
bolts,  and  spikes  in  all  their  endless  variety,  and  it  may 
be  observed  that  the  whole  of  these  articles  are  made 
from  Iron  puddled  and  rolled  on  the  premises.  The 
works  also  contain  a  foundry  for  casting  railway  chairs. 

Mr.  Arthur  Keen  is  the  Managing  Director  of  the 
works  m  Staffordshire,  and  Mr.  Edwin  J.  Grice  of  the 
works,  collieries,  and  blast  flirnaces,  in  South  Wales. 
Mr.  W.  F.  Jones  is  the  Secretary  of  the  Company,  which 
was  incorjiorated  in  the  year  1864. 

Cwm  Bhan  Wosks  in  Wales. 
The  Cwm  Bran  Iron  Works  and  Eolling  Mills,  near 
Newport,  are  the  property  of  the  Patent  Nut  and  Bolt 


CWM  BHAN  lEON  WOEKS.  83 

Company,  Limited,  and  are  engaged  exclusively  in  the 
manufacture  of  all  tlie  various  kiuds  of  raihvay  fasten- 
ings, including  fish  plates  and  sole  plates. 

Attached  to  these  works  are  exteuaive  coUieries  and 
aoo  blast  furniices,  the  latter  producing  the  well  known 
'  Cwm  Bran '  pig  Iron,  a  brand  wliich  has  always  been 
liigWy  valued,  more  especially  for  the  manufacture  of 
sbl  and  shell. 

Being  at  Smethwick  a  few  months  since,  we  were 
LiTaitied  to  walk  through  the  London  Works.  We 
'v«re  astounded  at  the  f:vcility  with  which  the  nuta  and 
bolts  were  forged,  and  the  screws  cut  and  turned  out 
bright  and  beautiful 

The  nuts  are  made  stronger  and  better  than  the  hand 
ji  man  could  forge  them.  By  clever  machinery,  the 
iiDTi  is  concentrated  and  rendered  more  dense  and  re- 
eling, and  we  feel  safe  in  saying  that  no  forged  nut 
uiu  compare  with  them.  The  manufacture  of  tlie  bolta 
w;is  just  as  marvellous,  as  rapid,  and  as  perfect  as  the 
f.'ii.'elleuce  of  the  nut  and  screwing  machines  was 
'vlinirable.  We,  however,  observed  one  tiling  particu- 
liiiiy.  The  Iron  was  uniform  and  of  very  high  quality, 
I'ur  in  the  thousands  of  nuts  and  bolts  that  we  saw 
iiiade,  after  examining,  we  could  not  discover  a  single 
reut  in  punching  of  the  nut,  or  cra<;k  in  the  heading 
of  a  bolt — the  Iron  pressed  in  the  machine  like  plastic 
potter's  clay. 

Tlie  nuta  and  bolta  are  made  with  square,  hexagon, 
or  octagon  shaped  heads  and  nuts  in  the  very  highest 
style  of  workmanship.  It  was  a  great  treat  to  us  to  have 
the  privilege  of  seeing  the  machinery  of  these  works. 
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CHAPTER  Vn. 


BILSTON:   ITS  MANUFACTURES. 


Numbers    Thb  manufactories  at  Bilston  are  not  numerous;  the 
are  em-      great  Staple  is  japannery  and  tin  plate  wares,  Mr. 
fapln  *°    Farmer  and  Smith  and  Edrington,  of  the  New  Town* 
g^]^^°^     and  Messrs.  Jones  and  Eowley,  of  the  Old  Town,  being 
now  the  principal  makers.     The  japan  and  tin  plate 
wares  of  Bilston    are  not  of  the  very  highest  class; 
our  Bilston  friends  make  some  very  good  articles,  but 
as  labour  is  cheaper  here  than  anywhere  else,  the 
manufactories  do  a  large  business  with  the  Birming- 
ham merchants,    who   run    the   prices   down   when 
they  get  a  chance  during  a  bad  time  of  trade.    On  this 
account  the  Bilston  manufacturers  have  to  produce  an 
article  at  a  lower  cost  to  meet  the  Birmingham  market. 
There  is  a  good  market  on  a  Saturday  night  here, 
attended  by  colliers,  puddlers,  shinglers  and  rollers,  with 
their  wives ;  a  large  quantity  of  ducks,  geese,  and  fowls 
are  in  constant  demand  by  the  Ironworkers ;  good  beef 
and  pork   find  a  ready  sale  among  these  stalwart 
artisans,  who    descend  in  swarms  from   the  smoky 
regions  of  Bradley,  Shropsliire  Kow,  and  Hallfields,  to 
spend  their  money  on  a  Saturday  night. 

We  must,  however,  say  that  the  coUiers  are  a  very 
quiet  and  orderly  body  of  men ;    they  may  occa- 
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ponolly  take  a  little  too  mucli  to  drink  on  a  Saturday 

Tlie  Ironworkers  are  iiitelligent,  respectable,  ana 
wtll  behaved,  and  move  much  liigher  iu  llie  general 
~"cial  scale  than  any  working  men  we  know  in  any 
[dr[  of  England.  When  the  last  sixteen  weeks'  strike 
"I  ibe  colliers  took  place,  we  called  them  together  in 
.  Bilston,  and  firom  the  window  of  the  Shakespeare  Inn 
I  addressed  the  largest  meeting  of  them  ever  assem- 
bled m  Bilstou,  on  the  Saturday,  advising  them  "to 
alKintlon  the  strike  and  go  to  work  ;  the  trade  was  so  bad 
i:j  Iron,  that  there  was  no  hope  for  them  ";  they  took 
our  advice,  and  went  to  work  on  the  Tuesday  folloiving. 
Ai  Ihe  great  lock-out  of  the  Ironworkers  in  1862, 
liiiicb  lasted  eighteen  weeks,  when  all  efforts  had  failed 
.'  reconciliation,  tlie  Earl  of  Lichfield  finally  eudea- 
i '-Hired  to  bring  about  a  settlement,  but  without  effect. 
Impelled  by  a  sense  of  gratitude,  which  the  Bilaton  col- 
liiTs  and  Ironworkers  had  imposed  upon  us,  by  giving 
lis  a  majority  of  theirvotea  at  the  Parliamentary  borough  'Wo  www 
of  Wolverhampton  election,  which  we  had  so  recently  the  joii, 
*^f)nlested  in  the  Liberal  interest,  against  Mr.  Weguelin,  fartehiad 
'lie  present  atting  member,  and  Mr.  Staveley  Hill,  now  w^aeiio. 
the  well-known  Queen's  Counsel  and  member  for  Co- 
ventry, we  issued  a  placard,  calhng  a  meeting  of  the 
puddlers  and  Ironworkers ;  and  after  adthessing  tlie 
largest  meeting  ever  held  during  the  eighteen  weeks' 
lock-out,  Ave  proposed  three  resolutions,  whicli  the  men 
passed  unanimously  by  a  show  of  hands,  which  in- 
'lueed  tlie  masters  to  open  the  gates  of  tlieir  works,  and 
lemen  weat  in  on  the  following  Tuesday  and  Wednes- 
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day,  on  the  old  terms.  On  this  occasion,  from  the  first, 
we  advocated  tlie  working  man's  cause,  believing  as  wf 
did,  that  the  masters  were  wrong  when  they  locked 
out  the  men.  From  that  time  to  tliis,  now  some 
ten  years  past,  we  are  happy  to  say  that,  with  very 
little  interruption,  peace,  harmony  and  goodwill  have 
existed  between  the  masters  and  the  men,  although 
the  masters  have  had  hard  times  of  it  diuing  eight  of 
the  ten  years  which  have  intervened. 

Bilston  is  surrounded  on  all  sides  by  Ironworks, 
collierieg,  Iron  foundries,  and  coal  mines.  The  famous 
Iron  foundry  of  T.  Perry  and  Sous,  of  Highfields,  is  near 
here,  where  steam-engines,  chilled  and  soft  rolls,  anij 
everything  appertainmg  to  an  Iron  works  is  made.  The 
firm  is  famed  particularly  for  blast-engines,'  all  heavy 
castings,  likewise  the  very  best  safes,  which  arc  well 
known  in  the  London  market  for  their  excellence  and 
superiority  over  other  makers. 

The  late  Mr.  T.  Perry  was  a  director  of  one  of  the 
principal  banks ;  he  was  a  man  of  considerable  iuiluenca 
and  of  unspotted  reputation.  Mr.  Thomas,  his  second 
son,  is  managing  partner. 

Messrs.  Thompson  and  Hatton'a^  Tin-plate  works 
are  situated  here.  Groucott's,  Bradley  Bridge  ;  Messrs. 
Hampton,  Brierton  and  Cole,  tlie  Bilston  Sheet  Iroa 
Company,^  George  Hickman's  works,  Mr.  AJlred  Hick- 

'  The  first  blast  engmea  which  we  saw  started  at  the  Borrow  Stoe^ 
Works  were  built  by  T.  Peny&SonR,  which  are  so  much  approved  of, 
that  they  have  retained  the  appointment,  and  since  built  all  the  blaafc 
engines  for  this  great  establishment. 

'  Mr.  Hatton  tho  bajikor  at  the  Joint  Stuck  Bank. 

*  Chambers  and  Sankey  make  a  larger  quantity  ot  Sheet  Iron  tliaa 
any  other  Ironmaatera  at  Bilston,  their  ijuality  is  very  good,  their 
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^Tnan's  furnaces,  and  Mr.  G.  Merriman'a  Lanesfleld  Iron 
li  'jrks  are  all  in  a  group,  beneath  the  curtain  of  black 
-aoke  which  forms  the  normal  canopy  of  Bilston. 
iitire  too  the  Iron  works  of  "W.  and  S.  Sparrow  are 
::iiated,  one  of  the  oldest  and  most  wealthy  concerns 
m  the  Black  Country.  Turleya'  and  Fowler's  blast  fiir- 
aaces,  and  also  the  famous  Capponfield  furnaces,  be- 
longing to  John  Bagnall  and  Sons,  emit  their  smoke 
and  flame,  and  produce  Iron  of  their  well-known 
brands.  Ail  the  above  works  are  withiu  the  radius  of 
the  Bilston  group. 

One  hundred  years  ago,  the  principal  manufactures 
of  Bilston  were  Iron  and  silver  buckles,  steel  watch 
chains,  snuff  and  tobacco-boxes,  and  enamelling  designs 
in  copper.  Bilston,  like  Wednesbitry,  was  then  well 
stored  with  fighting  cocks  and  bull  dogs.  Mains  of 
cocks  were  fought,  and  at  the  Bilston  wakes  as  many 
as  three  bulls  were  frequently  baited  while  these  cruel 
sports  were  permitted  by  the  Government. 

The  cocks  were  kept  out  at  walk  in  the  surrounding 
districts  by  those  who  indulged  in  this  unfeehng  sport. 
Bull  dogs  were  then  kept  by  numbers  of  the  colliers 
to  bait  the  bulls  with  at  the  wakes,  Catchem's-Comer 
and  Hell  Lane,  a  place  no  longer  known  by  the  appel- 
lation, or  by  the  recurrence  of  this  brutal  sport. 
Thank  God !  things  are  much  changed  since  then. 
^Tffo  new    churches    have  been  erected.      A   lai^e 
^Htotist  church  exists  here,  a  splendid  Methodist  chapel, 

^TouUm  and  l(itt«n  always  fetch  a  good  price  in  the  London  market 
Thefina  in  called  the  'Bilston  Sheet  Iron  Company.'  Works  near 
to  a  railirsj  atation. 
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a  New  Connection  chapel,  a  very  fine  one,  one  of  it 
best  Primitive  Methodist  chapels  in  the  district,  besidi 
the  old  St.  Leonard's  Church,  St.  Mary's,  and  one  Ii 
dependent  chapel. 

In  1872  the  cholera  r^ed  more  here  than  in  ac 
other  town  in  England,  when  the  Kev.  Mr.  Leigh  g 
successfully  appealed  to  the  kind-hearted  Englis 
people  for  pecuniary  assistance.  The  clergyman  ( 
St.  Leonard's  is  invariably  elected  for  life  by  the  house 
holders;  and  it  was  at  Bilston,  where  our  late  dea 
and  ever  beloved  friend  the  Eev.  J.  B.  Owen,  devotee 
the  greatest  part  of  his  useful  Ufe  at  St.  Mary's  Church, 
where  his  memory  will  ever  be  cherished  for  his  great 
ability,  unrivalled  tact.  Christian  virtues,  and  imtiriDg 
zeal,  coupled  with  indomitable  industry  in  the  woii 
of  his  Lord  xmd  Master. 
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THE  BILSTON  NECROPOLIS  ON  THE  COAL  MINE 
BANKS,  AND  WOLVEEHAMPTON. 

Bedtg  now  within  two  miles  of  Wolverhampton,  which 
is  considered  the  capital  of  the  Black  Country,  we  must 
Jefer  to  it.    Leaving  Bilston  then  by  the  highway,  we 
pass  the  Cholera  Orphanage,  and  on  the  right,  observe 
a  little  fexther  on,  the  Bilston  Cemetery,  which,  to  a 
sbanger,  has  a  very  singular  appearance,  although  well 
looked  after.     Situated  on  the  very  top  of  the  old  mines,  BiiBton 
the  land  all  round  for  miles  is  devastated  and  thrown  on  tht^t^ 
into  heaps.     Attempts  have  been  made  to  level  the  ^^miBw 
ground  and  recultivate  the  surface,  but  nature,  after  the 
torture  which  she  has  undergone,  refuses  to  give  her 
increase ;  the  trees  all  withered  away,  the  sun  appears 
to  frown  on  the  efforts  of  man,  and  refuses  to  force  his 
genial,  sparkling  rays  through  the  murky  atmosphere 
^hich  enshrouds  this  devoted  spot.     At  night  the  dis- 
tant dim  lights  throw  their  ghastly  flickerings  over  the 
graves  and  tombstones  of  this  disembowelled  necro-  Nocturnal 
polis,  rendering  the  place  a  source  of  solemn  reflection  on  thT* 
to  the  midnight  traveller,  and  of  melancholy  contem-  ^nes. 
plation  to  a  cluster  of  inhabitants  who  dwell  in  the 
precmcts  of  the  dead.    The  road  and  the  country  all 
^und  has  been  disembowelled  in  all  directions,  and 
^0  doubt  if  a  correct  survey  could  be  made,  the  adits 
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and    gate-roads    resemble  the  catacombs  of   Eome, 
only  that  the  excavations  here  are  on  a  more  gigantic 
scale  than  those  of  the  old  Pagan  City.     Nothing  can 
be  seen  all  round  for  miles,  as  £su:  as  the  eye  can 
reach,  but  blast  fiimaces  and  tall  chimneys,  vomiting 
forth  volumes  of  dense  smoke  which   form  a  dark 
canopy,   resembling    in    some    measure    a  moderate 
London  fog ;  fortunately  the  latter  is  quickly  dispelled 
by  the  sun's  rays.     Here,  however,  he  seems  to  have 
lost  his  power;  obstruction  of  the  smoke  renders  a 
thickened  state  of  the  atmosphere  a  normal  condition, 
of  the  country.     Close  to  the  toll-bar  are  two  furnaces, 
which  have  done  their  work,  the  mines  being  worked 
out,  the  process  of  demolition  having  proceeded  to  de- 
capitation only.     During  their  lifetime  they  run  out  a 
very  large  fortune  to  the  proprietor,  the  late  William 
Ward,  Esq. 

We  now  proceed  along  this  hollow  road  to  Wolver- 
hampton, hemmed  in  on  all  sides  by  Iron  works  and 
colUeries,  and  as  we  near  the  latter  town,  the  great 
Chillington  works  are  seen  on  the  right ;  on  the  left^  on 
the  banks  of  the  canal,  will  be  seen  Edwin  Lewis' 
Bayiiss,      gas  tubc  f actory ;    also,   Bayhss,   Jones   &    Bayliss's 
BayiiBs's     great  works,  the  well-known  contracting  merchants, 
of  3,  Crooked  Lane,  Cannon  Street,  London,  for  rails, 
fishing  plates,  nuts  and  bolts,  and  all  kinds  of  Lx)n  work, 
fix)m  massive  cables  and  anchors  to  half-inch  chains 
and  small  screws.     Close  on  the  left  side  of  the  bridge 
Mr. F.N.    Yfe  have  Mr.  F.  N.  Clark's  great  galvanizing  works, 
great  gal-    one  of  the  largest  in  Wolverhampton.     On  the  banks 

TanisiDg  _ 

Woriu.      of  the  canal  to  the  right  is  Ferks's  fiimous  old  edge  tool 
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viorks,  and  further  on  in  consecutive  succession,  are  tlie 
Iron  works  of  G.  B.  Tlioraeircroft  &  Co.,  Mr.  Isaac  Jenks, 
tlujtresent  Mayor's,  Minerva,  and  Beaver  Steel  Works; 
li  iklwin's  &  W.  Sparrow's  tin  plate  works ;  T.  &  C. 
I  lark's  filmed  foundry  for  the  enamelled  hollow  ware, 
■:  which  they  are  the  original  patentees  ;  Mr.  Thomas 
J-ndge's  foundry  for  the  manufacture  of  all  kinds  of 
I  ijlings,  machines,  steam  ea^es,  &c.,  &c. ;  and  farther 
"Q.  the  chemical  laboratory  of  W.  Bailey  &  Son,  tamed 
iu  London  and  elsewhere  for  the  manufacture  of  mer- 
'iiriaL*  and  choice  chemicals,  more  tlian  any  other 
'^tablishmeut.'  Wolverhampton  is  a  town  of  consider- 
:i!>le  antiquity,  and  has  a  fine  old  Gothic  colle^ate 
church.  The  grammar  school  here  claims  the  honour 
of  educating  Dr.  Johnson,  also  the  famous  Dr.  Aber- 
nethy  and  Sir  William  Congreve.  There  are  three 
Methodist  chapela,  one  New  Connection,  one  Primitive 
Methodist,  two  spacious  and  elegant  Congregational 
churches,  and  a  beautiful  Baptist  chapel.  The  ministers 
and  clergymen  of  all  denominations  here  ai'e  always 
('f  a  higher  and  more  educated  class  than  other  towns 
iu  the  Midlands,  not  even  excepting  Birmingham. 
The  late  Angel  James  of  Birmingham  must  be  excepted. 
A  bi^  infirmary,  a  Government  school  of  art,  and  an 
orphanage  built  by  a  private  intUvidual,  which  honours 
t!ie  memory  of  Mr.  John  Lee,  and  largely  ministers 
to  one  of  the  first  necessities  of  orphan  children.     This 


'  Ur.  BftQo;'  i*  tHe  patentee  of  the  well'knoini  bisulphite  of  lime, 
to  jtatij  oelebnOed  fur  purifying  brewers'  casks,  sud  presenting 
dMntnpcattiun  in  bntcbere'  meat,  and   nmkca  the  bisulphita  at  this 
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locks,  rim,  mortice  and  cabinet  locks;  indeed,  i 

^ J 
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.  Is  of  the  best  house,  door  and  cupboard  locks,  are 
;de  here.  Chubb 's  great  lock  works  have  always 
i:ii  carried  on  at  Wolverhampton ;  cut  nails  and  cork- 
■'--dvt^  edge  tools  and  brass  foundry,  gas  tubes  and 
.m  hurdles,  have  long  been  made  to  a  great  extent 

■■  :e.  The  galvanizing  trade  was  introduced  here 
irty-five  years  since  by  Mr.  Edward  Davies  of  the 
'-OWU  Works,  and  has  constantly  increased  with  the 
inand,  until  both  galvanizing  and  galvanized  manu- 
.  Hires  produced  here  have  become  very  important 
'I'jlverhampton  industries. 
The  wood  engraving  opposite  represents  Mr.  Edward 

'  'jvies'a  Crown  Galvanizing  Works.     We  believe  Mr. 

■  ^jviea  was  the  first  to  introduce  galvanizing  on  a  large 
file  into  Wolverhampton,  in  1838.      The  trade  haa 

suae  become  one  of  the  principal 

tMple  trades  of  the  town.     Neverthe- 

1"^  Mr.  Davies's  article  has  always 
'pt  a  very  high  position  in  the 
iiarkct.     The  brand  of  the  Crown 

'■Vorks  is  a  crown  surmounting  the 
i.iSbrilshire  knot. 

His  best  Crown  sheets  have  always  been  well  known 
id  appreciated  in  the  market,  and  occupy  the  very 

highest  position  in  tlie  United  States  of  America  and 

i^Btralia. 
Hr.  Davies  likcvrise  galvanizes  best  best  best,  and 

Uf^-class    charcoal   sheets.     Iron  is   also  tinned   for 

various  purposes.    Galvanized  Iron  houses  for  export 

are  made  largely  at  Mr.  Davies's  factory,  which  is  well 

ffltuated  both  for  canal  and  railway  accommodation. 
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The  japanncry  of  Wolverhampton  13  the  best  in 
England.  Mi-.  F.  Walton's  articles,  produced  at  the  Old 
Hall, for  artistic  design, eleganceof  3hape,arid  excellency 
of  workmanship,  supercede  all  others  in  the  United 
Kingdom;  there  are  three  or  four  other  very  lai^ 
concerns,  all  producing  Jirat-class  goods  in  their  own 
peculiar  styles ;  the  largest  and  most  important  of  these, 
and  the  greatest  favourite  in  the  London  market,  is  Mr. 
Heniy  Loveridge,  late  Shoolbred  and  Loveridge's.  All 
the  japanners  carry  on  the  tin  plate  workings.  The 
tin  plate  workers  of  Wolverhampton  are  hkewise  in 
very  high  esteem  in  the  London  market.  The  factors  and 
merchants  of  Wolverhampton  ai"e  a  very  important  and 
influential  class ;  Mr.  John  Morton's  being  the  lai^Gst 
and  most  important  concern  of  them  all,  for  all  kinds  of 
Iron  manufactures  and  Iron  itself.  The  largest  stock 
of  Iron  out  of  Loudon  is  always  kept  here,  at  the  great 
Iron  warehouse  of  G.  &  W.  Underhill,  in  Castl< 
Street,  and  an  astonishing  business  in  extent  is  done  by 
this  firm.  Certainly  the  largest  of  any  Iron  merchants 
out  of  London,  it  is  the  oldest  concern  in  the  Blacfc 
Country,  and  was  established  by  Mr,  Joseph  Underbill, 
tlie  father  of  the  present  proprietors,  at  the  beginning 
of  this  century.  This  firm,  for  sixty  years,  have 
the  agents  for  the  sale  of  the  S.C.  crown  Iron  made  by 
Ml*.  Foster,  of  Stourbridge,  the  old  name  of  Jol 
Bradley  and  Co.  still  being  kept  up. 

Wolverhampton  returns  two  members  to  Parliaraenl 
since  1832,  always  in  the  Liberal  interest.  At  the 
last  election  we  contested  tliis  borough  in  the  LiberaJ 
interest  against  Mr.  Wegueliu  and  Mr.  Btaveley  Hill 
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Mr.  Weguelin,  tbe  present  sitting  member,  was  the 
sacoessfiil  candidate.  The  IroDmastere  meet  here  on 
Change  every  Wednceday  afternoon,  and  the  Wolver- 
hampton quarter  day  takes  place  the  second  Wednes- 
day in  each  quarter  of  the  year.  One  side  of  the 
'  town  develops  to  view  the  Black  Country  in  earnest, 
•\ie  other  presents  a  beautiful  landscape,  with  the 
liiiirmmg  country  village  of  Tettenhall,  two  miles 
distant  from  the  town. 
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wmot  boMt   of  street  architecture  to  compiire  with  New  Street, 
BinnisghAm,  or  Sackville  Street,  Dublin. 

The  Queen  Street  Church,  however,  and  one  of  the  Methodist 
chipdj,  for  architectiial  beauty  and  design,  wdl  sustain  favourable 
mnptrison  with  anything  of  the  kind  in  England.  The  old  Gothic 
Collegiate  Church  a  a  fino  specimen  worthy  of  the  attention  of  the 
vdueologiit. 

The  other  public  buildings  are  the  Iron  Ezohange  and  Town  Hall ; 
du  fukde  of  the  latter  is  good  Itahan,  the  former  a  good  building, 
bM  damaged  by  its  proximity  to  the  Collegiate  Church.  There  is 
iitewiM  B  handsome  school  of  art,  and  a  noble  inflmiEiry.  The  design 
rf  the  latt^  is  bold,  imposing,  and  effective,  but  devoid  of  all  trap- 
ping  Mid  embeUishments  as  it  should  be  in  the  execution,  Wolver- 
bfflpton,  likewine,  baa  a  splendid  orphan  home  as  good  in  the  design 
d  the  building  as  it  is  benevolent  in  its  object.  G.  &  W.  Underbill's 
Dnaitcr  warehouse  and  Henry  Lov Bridge's  Japan  Works  are  buildings 
vdl  worth  seeing;' the  stock  of  Iron  at  the  former,  and  the  number 
<i  lujids  and  activity  in  japan  work  at  the  latter,  surpass  anything  of 
llw  kind  in  the  United  Kingdom.  Wolverhampton  is  well  supplied 
villi  hanks.  The  Bdston  District  and  the  Wulverhanjpt<:)n  and  Staf- 
lutdihire  are  the  oldest,  and  do  the  Largest  business.  The  Midland 
tinut«d  and  Uoyds'  Banking  Company  of  Birmingham  also  have 
hulking  houses  here.  The  merchants,  factors,  and  tradesmen  of  Wul- 
tititaotjiton  are  noted  for  punctuality  in  the  payment  of  accounts  ;  in 

^^JiunKt  Wolverhampton  stands  liigher  than  any  town  in  England, 

^^^^^Hbtds  of  Menchest«r  excepted. 


THE  NEPTDNB  PORGE  CHAIN  AND  ANCHOR   WOBKS, 
TIPTON  GEEEN,  TIPTON. 

This  U  one  of  the  lai^est  chain  and  anchor  works  ii 
England,  well  represented  by  plate  opposite. 

The  situation  is  admirable,  being  on  the  banks  of  tb 
canal,  near  to  the  railway  and  in  the  very  centre  of  tin 
coal  and  labour  market.  Mr.  Joseph  Wright,  the  pro- 
prietor, is  the  son-in-law  of  Mr.  Theophilus  Tinsley,  lh( 
well  known  nail  factor  of  Dudley,  and  we  beheve  th( 
Tildsley  family  are  still  connected  with  these  greal 
works.  Mr.  Wright's  chains  are  famous  not  only  in  thi 
London  and  Liverpool  markets,  but  throughout  the 
world :  the  cables  made  at  this  celebrated  forge  stand 
unrivalled.  When  in  the  Black  Country  the  other  day, 
we  were  partleidar  in  our  enquiries  in  respect  to  Wright' 
chains  and  cables  at  the  Government  testing  and  prod 
establishment  at  Tipton,  and  were  there  informed  thai 
the  testing  and  proving  of  the  cables  and  chains  turned 
out  at  the  Neptune  forge  completely  justified  the  cele- 
brity for  quality  wliich  Mi'.  Wright's  chains  have  in 
Germany,  Russia,  the  Levant,  and  other 
markets.  The  anchors  made  here  are  well  kuowi 
throughout  the  world,  the  Neptune  forge  having 
turned  out  from  time  to  time  the  best  and  largest  made 
We  understand  the  excellency  of  the  quality  of  th( 
chains  and  cables  is  owing  in  a  great  measure  to  the 
use  of  B.B.H.,  and  the  Earl  of  Dudley's  bars,  which  an 
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unsparingly  consumed  at  this  great  factory,  although 
the  price  paid  is  IL  per  ton  to  1/.  12^.  Qd.  per  ton 
more  than  any  other  Iron  of  this  class  made  in 
Staffordshire.  Messrs.  Wright  &  Co.  are  now  engaged 
on  large  orders  for  the  Eussian  and  Turkish  Govern- 
ments. 
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wonderful  and  time-honoured  establishment.  As  every- 
one knows  the  name  of  Coalbrook  Dale,  from  the  prince 
to  the  peasant,  the  merchant  to  the  artisan,  as  well  as 
The  Coal-  bankers,  stockbrokers,  and  even  the  more  secluded  sacer- 
Oompany  dotal  element  of  the  various  religious  hierarcliies,  from 
newly  a«  Ko  Nouo  dowu  to  the  most  humble  Scripture  reader  in 
Carron^  ^  Loudou,  all  thcse  are  famiUar  with  the  name  of  C!oal- 
hTscot^  brook  Dale,  appreciate  the  productions  of  its  foundries, 
^^-  and  acknowledge  that  the  make  and  brand  of  this  emi- 
nent old  firm  is  a  guarantee  for  strength  and  usefulness, 
good  Iron,  good  workmanship,  and  the  absence  of  parsi- 
monious trickery,  either  in  metal  or  workmanship,  in 
any  article  they  produce.  The  Coalbrook  Dale  Com- 
pany have  five  blast  furnaces  at  Lawley,  Light  Moor, 
and  Dawley  Castle,  and  one  large  mill  and  forge  at 
the  Horse  Hay,  where  all  kinds  of  Iron  are  made,  from 
a  rail  bar  to  a  wire  rod.  The  Great  Dale  Works  ^u^e 
situated  in  a  lovely  valley;  the  scenery  around  is 
charmingly  beautiful,  the  rising  slopes  of  the  banks  of 
the  Severn,  wooded  as  they  are  with  trees  and  indige- 
nous shrubs  to  the  water's  edge,  create  an  efiect  upon 
the  visitor  as  surprising  as  it  is  pleasing :  we  have  seen 
nothing,  either  at  the  lakes  of  Cumberland  or  Geneva, 
on  the  Ehine  or  in  Italy,  to  supersede  this  unique  love- 
hness  and  natural  beauty.  Near  to  the  Dale,  on  the 
opposite  side  of  the  Severn,  the  famous  long  smoking 
pipes  are  made,  at  Broseley :  these  comfortable  pipes 
are  well  known  in  London  and  elsewhere  as  Broseleys. 
Lower  down  the  Coal  Port  China  Works  are  fixed 
on  the  banks  of  the  Severn ;  here  Eose's  Coal  Port 
China    has    been    manufactured  with  success  for  a 
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century.      At  the  Iron  Bridge,  named  after  the  bridge 
which  spans  the  river  at  this  point,  is  a  thriving  Uttlc 
business  town,  supported  exclusively  by  the  artisans  of 
die  Dale  factory,  and  the  numerous  Ironworkers  in 
.  the  immediate  neighbourhood.      A  few  miles  distant  The 
are  the  Madeley  Wood  Iron  Works,  the  property  of  the  Fletcher 
Anstice  femily,  for  generations  known  and  jjustly  loved  thT 
in  the  neighbourhood ;  here  are  three  blast  furnaces,  ya^her 
The  Iron,  deservedly  in  request  for  foundry  purposes,  The 
always  commands  a  high  price,  even  for  Shropshire,  w^*^ 
Near  here,  at  Madeley,  are  the  Madeley  Court  Works,  ^^g^^^ 
the  property  of  Mr.  W.  0.  Foster,  M.P.,  of  Stourton  ^^.^^^ 
Castle :  all  the  Iron  made  here  is  sent  by  the  proprie-  ^^^  ^^' 
tors  to  Stourbridge  and  Brockmoor,  and  manufactured  ^e^cher^j 
at  those  famous  works  into  S.  C.  ^  Staffordshire  bars ; 
the  plant  here  is  modem  and  good,,  was  erected  with 
care,  abreast  with  all  modern  improvements,  regardless 
of  expense,  by  the  late  Mr.  J.  Foster ;    the  Ironstone 
and  coal  here  are  first  class.     The  Old  Park  Works, 
and  Sterchly,  have  been  for  more  than  a  century  in  the 
Botfield  family.      Mr.  Boriah  succeeded  the  late  Mr. 
William  Botfield,  at  the  death  of  his  uncle.  The  latter, 
however,  being  now  dead,  the  Old  Park  was  worked 
by  a  limited  company,  which  was  superseded  by   the 
present  proprietors,  and  the  widow  of  the  late  Boriah 
Botfield,  a  month  since,  sold  the  Sterchly  Works,  with 
all  leases,    and  other   Iron    interests  in   Shropshire, 
belonging  to  the  Botfield   estate,  to  the  Heybridge 
Company,  a  young  but  enterprising  firm,  for  £50,000, 
the  managing  partner  of  which  had  formerly  held  a 
confidentiacl    appointment  at  Malins-Lee  Hall,  where 
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he  will  now,  as  principal  director,  conduct  the  works 
established  more  than  a  century  on  the  late  estate  of 
T.  &  W.  Botfield,  one  of  the  oldest  Ironmaster  femiUes 
of  Shropshire. 

THE   LILLESHALL  COAL  AND   IRON  COMPANY 

is  on  the  Sutherland  estates,  situated  an  hour's  drive 
from  the  market-town  of  Shiffnal,  which  has  a  railway 
station  in  the  centre  of  it,  the  fiirnaces  being  only 
short  mile  from  the  Oaken  Gates  railway  station.  Mr^ 
T.  Horton,  the  managing  director,  resides  at  Prior's 
Hall,  the  most  easy  and  agreeable  approach  to  whic 
is  vit  Shiffnal  with  a  carriage,  through  a  beautifmJ 
country,  the  chief  offices  of  the  company  being  close  t-  ^ 
Prior's  Lee  Hall. 

The  LiUeshall  Coal  and  Iron  Company  employ  tl^^  e 
largest  number  of  men  of  any  firm  in  Shropshire  L  ai 
the  Lilleshall  mines  and  collieries,  and  at  the  blast  fii^M^- 
naces,  and  the  great  engine  factory ;  and  for  many  year"3S, 
in  point  of  magnitude  and  importance,  have  occupie<3, 
perhaps,  the  most  important  and  prominent  position  <^* 
any  concern  in  Shropshire.    The  firm  produces  pig  Iro>i^9 
hot  and  cold  blast,  famed  for  its  quality  throughout  tb^ 
world,^  and  a  large  quantity  of  coal  for  the  open  mark^^ 
beyond  that  required  to  supply  their  own  works ;  th^y 
likewise  have  large  fire-brick  works,  and  one  of  tl^^ 
most  extensive  and  well-equipped  engine  shops  in  tl>^ 
kingdom,  supplied  with  foundries,  brass-casting  shop^' 

^  Lilleshall  pig  Iron  was  found  in  the  Emperor  Theodore's  Canxi^^ 
Foundry  in  Magdala  in  Abyssinia  on  the  advent  of  the  English  lot^'^ 
under  Napier. 
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and  all  kindg  of  machinery  adapted  to  tlie  maaufiicture 
of  the  lai^est  steam-engiQes  of  all  kinds.      A  laige 
business  is  done  here  in  locoraotivea  for  colliery  pur- 
poses, and  for  this  class  of  engine  the  Phcenix  Foundry 
has  for  a  long  time  rivalled  the  engine  shops  of  Man- 
chester and  the  Tyne.     Here  the  well-known  patent 
Dawe's  steam  compound  engines,  fitted  with  Holt's  ex- 
pansion gear,  are  made,  and  the  Phoenix  steam  hammer, 
designed  and   erected  by   the  company,  appears  to 
have  been  extensively  adopted  at  various  Iron-making 
cealres.     The  success  of  (hb  great  factory,  and  the 
general  approbation  accorded  to  its  productions,  may, 
no  doubt,  be  attributed  in  some  degree  to  the  quality 
of  the  Iron,  none  but  Lilleshall  pig  Iron  being  used 
at  these  foundries,  the  comparative  superiority  in  the 
strength  of  which  is  admitted  on  all  hands. 

lu  the  next  place,  the  tools  and  machinery  of  every 
kind  for  turning,  planing,  slotting,  drilling,  punching, 
&c.,  is  quite  abreast  with  the  Clyde,  Manchester  and 
the  Tyne  ;  being  near,  likewise,  to  the  Sneds  hill  Iron 
Works,  a  ready  supply  of  best  plates  and  bars  for 
tlie  boiler  yards  and  smiths'  shops,  the  best  malleable 
Iron  is  always  at  hand,  and  used  in  everything  made 
'dl  the  factory.  The  Phcenix  engine  shops  are  prin- 
I'ipally  employed  on  portable  and  large  engines  and 
the  heavy  macliinery  used  in  Iron  works ;  some  of 
the  best  blast  engines  in  the  United  Kingdom  have 
been  turned  out  at  this  establishment,  and  if  we  take 
ioto  account  the  extent  aud  perfection  of  the  ma- 
chinery, the  superior  quality  of  the  Iron,  and  the  high 
class  of  mechanics  employed  here,  the  celebrity  of  the 
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with  best  pigs  the  Snedshill  Co.  and 
iron  Co.'s  Works,  and  the  makers  of  the 
Staffordshire  brands  of   finished  Iron.  _,. 

;  Sons  of  Bloomfield,  B.  B.  H.  Brand  in  P 

ionsume  this  best  Iron  more*  ^ctensively 
hoBse  in  Staffordshire; 
wo  distinct  blast  fiimace  establishments , 
rior's  Lee,  four  in  a  row,  which  were 
years  since  on  the  most  modem  plan, 
pliance  to  save  labour  and  to  continue 
le  old  lilleshall  brand.  The  blast  engines 
y  the  company,  and  are  a  beautiful 
.  condensers  with  ample  power,  and  do 
ity  without  accident.  The  hot-blast 
srfect,  the  gas  ministering  without  trouble 
on  of  caloric,  both  for  steam  boilbrs  and 
the  latter  being  constructed  on  a  new 
ch  gives  heated  bllast  with  increased 
ly  temperature  required.  The  richness 
alitates  a  large  make  of  Iron  at  each 
L  lower  temperature  of  the  blast  than  is 
ted'  at  the  furnaces  of  Middlesboro'  or 
looking  over  this  plant  we  were  struck 
IS  elements  of  success  in  the  construction 

idmirable  selection,  ab  initio,  of  the  site 
tirnaces  stand,  the  coal  and  mines  being 
i  a  higher  level,  which  saves  labour  and 
arge  supplies  of  material  more  easy, 
antages  apply  to  the  deliveries  of  the 
ks  to  the  railway^  the  pig-beds  being 
lin  line,  which  carries  the  metal  on  the 
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rtuls  by  the  Company's  own  locomotives  on  to  the  main 
line.  The  level  of  the  pig-beds  gives  aU  tliat  can  be 
desired  in  gradient  to  save  traction  power,  and  con- 
sequently expense.  The  general  ammgements  aod 
management  are  perfect. 

Our  attention  was  particularly  directed  to  a  paloi 
mine  stone-brealter  which  broke  the  mine,  admiral^ 
crushing  tlie  largest  lumps  of  limestone  at  one 
reducing  rock  into  proper-sized  fragments  for  adini| 
ture  mth  the  materials  for  the  furnaces.  This  patefl 
machine,"  with  its  attendant  steam-engine,  is  fixed 
the  proper  level  for  the  fiirnace. 

THE  LILLESHALL  COJITAKY'S  LODGE   FDBNACE3. 

We  admire  the  Lilleshall  Company's  Prior's  Lee  fur- 
naces, but  we  must  give  an  extra  mede  of  praise  to  the 
five  famous  fiirnaces  at  the  Lodge,  which  are  situated  t* 
a  lovely  spot  on  the  estate.  We  need  not  describe  theiOi 
suflScient  to  say,  in  situation,  construction,  erection,  and 
all  machinery  they  are  perfection  itself,  and  if  the 
reader  will  examine  the  engraving  at  the  beginning  oi 
the  Guide,  he  will  be  able  to  trace  the  perfect  lines  d 
the  works  which  dominate  the  whole,  from  the  splendia 
pair  of  bright  Lilleshall  made  blast  engines,  to  the  most 
minute  erection  in  this  famed  estabUshment.  These 
works  are  a  picture.  We  were  struck  with  admiraUon 
at  the  effective  simplicity  of  the  machinery  whki 
supplies  the  calcining  kilns  with  oil  by  an  iudini 


J  H.  R.  Marsden,  and  waa  made  at  the  celebrated  Soho 
I,  on  his  patent  plan  so  general!;  in  use  now. 
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ramway,  worked  by  steam,  and  which  will  be  seen  at 
he  left  hand  of  the  engraving  ;  the  calcining  kilna  will 
K  seen  behind,  having  the  appearance  of  amall  duplicate 
iirnaces.  These  kilns  succeed  admirably,  and  with 
Jieir  concomitant  feeding  apparatus  are  well  worthy 
of  an  inspection  at  the  cost  of  a  long  journey,  the 
saving  of  manual  labour  in  this  department  is  mar- 
veUous — locomotive  engines  are  employed  in  all  de- 
partments, removing  the  slag  right  away  from  the 
fiimaces  and  take  the  pigs  straight  to  the  railway, 
limestone,  Ironstone  and  fuel  is  suppHed  to  the  kilns 
and  furnaces  by  the  same  motive  power.  That,  how- 
ever, which  is  most  to  be  admired  here,  is  the  quality  of 
Lilleshall  cold  blast  Iron  turned  out  at  the  Lodge 
Furnaces.  In  quaUty  it  stands  alone  without  a  rival,  and 
forms  the  back-bone  of  strength  in  nil  metal  misturea 
ftod  every  engine  shop  and  foundry  of  eminence  in  the 
United  Kingdom.  For  strength  and  resistance  to  torsion 
strain  there  is  nothing  produced  like  it.  This  is  a  fact 
admitted  and  acknowledged  by  our  most  eminent 
engineers  :  where  strength  is  required  in  a  casting  used 
in  the  most  costly  machinery  Lilleshall  cold  blast  pig 
is  a  sine  qua  non.  A  good  chilled  roll  cannot  be  made 
without  it,  and  there  can  be  no  doubt  that  the  celebrity 
of  the  Phcems  Foundry,  and  the  malleable  Iron  made  at 
Ae  Snedshill  works,  and  the  well  known  B.B.H.  brand 
iu  Staffordshire,  is  in  a  great  measure  owing  to  the 
Iwgtt  quantity  of  the  Lilleshall  Comjmiiy's  cold  blast 
hon  used  at  these  three  establishments. 
The  Kettley  Company,  one  blast  fiu-nace  only, 
^■d^  puddling  furnaces,  with  uiills  and  forges,  one  of 
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the  oldest  concerns  in  Shropshire,  make  a  very  good 
Iron ;  and  are  known  in  the  market  for  the  quality  of 
their  bars,  hoops,  and  wire  rods.  Mr.  John  Williams, 
the  present  managing  partner's  father,  was  always  loved 
and  esteemed  by  the  workpeople  and  the  whole  of 
Kettley.  Mr.  WilKams  walks  in  the  footsteps  of  his 
father  in  this  respect,  and  hves  out  in  his  hfe  all  die 
traits  of  a  kind,  imostentatious,  benevolent,  and  true 
Shropshire  gentleman.  The  late  Gabriel  WiUiams,  the 
engineer,  of  whom  we  shall  have  something  to  say  here^ 
after,  graduated  at  these  works  in  the  last  century. 
The  Snedshill  Bar  Iron  Cbmpany  is  the  largest  manu- 
factory of  malleable  Iron  in  Shropshire,  and  for  plates, 
wire  rods,  and  hoops,  has  an  unrivalled  reputation 
These  works  were  erected  and  established  by  Mr. 
Samuel  Horton  and  Mr.  WiUiam  Simms ;  the  former 
was  brother  to  the  late  Mr.  John  Horton,  of  Prior's  Lee 
Hall;  the  latter  learnt  his  trade  under  Mr.  James 
Foster,  of  Stourbridge,  and  came  down  as  manager  to 
one  of  Mr.  Botfield's  works,  at  Sterchley,  subsequently 
joined  the  above  gentleman,  their  united  efforts 
created  this  extensive  and  successful  establishment, 
which  has  contributed  so'  much  to  the  fame  of  Shrop- 
shire plates  and  wire  rods.  They  have  thirty-five 
puddling  ftirnaces,  and  eight  charcoal  fires,  with 
numerous  mills,  consuming  mostly  Lilleshall  pig  Iron, 
the  quality  of  which  with  Mr.  Horton's  management 
has  contributed  more  to  the  success  and  celebrity  of 
the  produce  of  these  works  than  any  other  circum- 
stance. The  Snedshill  plates  are  justly  famed  in  th^ 
engine  shops  of  Europe,  and  will  bear  testing  with  an^" 
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|[to  "market.    They  are  certainly  equal  to  any  plutes 

"If  in  Staffordshire  or  Shropshire,  aud  fai-  superior 

i!iy  escept  one  or  two  highly  fomed  houses,  aud  we 

iiould  certainiy  prefer  them  to  most  brands  known  to 

IS.     The  Suedshill  Works  were  for  many  years  carried 

ijQ  hy  Hortou,  Simms  and  Bull. 

Tlic  reader  miiy  think  we  have  written  enthuslasti- 

ly  in  describing  the  social  attributes  of  the  Shropshire 

hunmaster  :  nothing  of  the  kind.     We  knew  them  all, 

esttpt  the  Lite  Mr.  Darby,  in  business,    personally ; 

'i:iving  often  had  interviews  with  Mr.  William  Botfield, 

:  jLihnslee  aud  Decker  Hill,  of  whom  it  might  tndy 

v  ;aid  that  he  was  always  a  hospitable  gentleman,  at 

ll/e  latter,  and  a  thorough  business  man,  mth  great 

iltcisioo,  at  the  former.     Of  all  tlie  counties  in  England 

^:iiiip3hire  is  tic  most  noted  for  unostentatious  hospi- 

■'iiy,  open-hearted  kindness,  and  straightforwardness; 

i'-f  old  worthies  were  a  striking  type  of  the  genuine 

■■^liroijsliire  character,  eschewing  the  outward  gamiah- 

"iitits  and    traditional     consequence    of    the     proud 

'iliipians,  which  are  often  observable  at  the  fine  old 

'iiiity  town  of  Shrewsbury,  and  no  doubt  the  finest 

"inl  most  perfect  type  of  these  old  Shropshire  Iron- 

inastei"s  was  the  late  and  ever  lamented  Mr.  John  Hortou 

of  Prior's  Lee  Hall,  whose  nobleness  of  nature,  kinduess 

aiiil  goodheartednes,  endeared  him  to  all  who  knew  him. 

last,  though  by  no  means  least  important,  in  this 

'listrict,  is  the  Lilleshall  Coal  and  Iron  Company,  which 

W  nine  blast  furnaces,  extensive  engine  shops,  and 

fouiidries,  &c.,  notable  for  the  quantity  of  Iron  pro- 
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of  men  employed  in  their  extensive  mines,  collieria, 
and  other  departments,  that  we  have  given  a  separate 
notice  of  this  far-famed  establishment.  In  con- 
cluding this  chapter  on  Shropshire,  it  is  remarkaWe 
to  notice  that,  except  at  Coalbrook  Dale,  our  fiiends  in 
Shropshire,  as  compared  with  Staffordshire,  Glasgow, 
and  the  young  and  rising  district  of  Middleaborough, 
have  always  been  slow  in  developing  metallurgical 
industries;  the  district,  up  to  the  present  time,  being 
without  any  of  those  great  hives  of  industry  in  the 
hardware  trades  (the  Dale  always  excepted)  which 
characterize  the  districts  above  referred  to.  The 
Shropshire  men  have  shovi-n  but  httle  inclination  to 
migrate  to  other  districts,  the  Baldwin  famUj,  of 
Staffordshire  and  Worcestershire,  the  Eagnalls  of  Gold's 
Hill,  and  the  Jones's,  of  Shakerly,  being  the  only 
famihes  of  note  who  emigrated  and  established  them- 
selves in  the  Iron  and  tin  trades,  in  the  above 
districts.  The  workmen  through  the  whole  district 
are  quiet,  orderly,  intelligent,  and  industrious,  loyal 
to  their  masters,  strikes  or  disagreements  being 
rarely  heard  of ;  the  men  in  this  district  have 
always  appreciated  the  paternal  treatment  of  the 
masters,  and  work  harmoniously  with  them;  we  onlj 
recollect  one  strike,  which  took  place  at  the  Snedshill 
works,  in  Horton,  Simms  and  Bull's  time,  about  twenty 
years  since.  The  principal  towns  proper  in  thia 
Salopian  Black  Country  are  Madeley,  the  Iron  Bridge, 
to  the  south ;  Dawley  and  Dawley  Green,  in  thc' 
centre  ;  and  Kettley  and  Oakeugates,  in  the  north  ;  the 
latter  market  on  a  Saturtlay  evening  is  a  singularly 
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lusy  and  interesting  ooe.  Wesleyan  Methodism  pre- 
mis  to  the  largest  extent  in  this  district.  Madeley, 
jon  Bridge,  Dawley  and  Oakengat«s,  can  boast  of 
nany  large,  handsome  chapels,  for  the  use  of  the 
bllowers  of  the  sainted  Wesley.  Nonconformist  places 
)f  worship  abound  in  the  district,  and  numerous  Inde- 
pendents, Baptists,  Primitive  Methodists,  and  a  few 
Brethren  are  to  be  found  among  the  sturdy,  stalwart, 
honest.  Ironworkers  of  Shropshire.  The  township  of 
Wellington  is  situated  at  the  foot  of  the  Wrekin,  from 
the  top  of  which  the  smoke  and  flaring  blaze  of  the 
puddling  blast  furnaces  may  be  seen  by  Londoners 
with  peculiarly  impressive  effect,  after  dark  at  night 

■  '■r^ons  desiring  to  see  this  district  may  descend  from 
'  !■  iraia  at  Sliiffnal ;  an  hour's  drive  through  a  lovely 

'uiitry  viH  bring  them  on  to  the  Lilleshall  estate, 
lii.ated    by  a  high  chimney  on  the   right,    in    the 

■  ;ir  of  Prior's  Lee  Hall,  the  residence  of  Mr.  Thomaa 
Horton,  the  managing  partner  of  this  Company.  The 
ingraving  on  next  page  will  give  an  excellent  idea  of 
'he^  magnificent  works. 


Collet  &  Co.'s  Schews  Am>  Boies. 

Our  friends  on  the  Tyne  and  the  Clyde  have  been 
enabled  to  compete  with  the  Black  Coimtry  in  steam- 
tingiiies  and  ordinary  castings  for  Ironworks.  There 
We,  however,  certain  specialities  which  will  always  be 
sought  for  in  Staffordshire,  simply  because  there  they 
produce  the  best;  hence,  all  projectors  and  proprie- 
tors of  new  works  get  tlieir  fire-bricks  from  Stour- 
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ge,  their  chilled  and  soft  rolls,  the  wroiiaht  Iron 
ws  and  boxes,  and  lifting  jacks,  from  the  Bhick 
ntry,  where  the  manufacture  ia  understood,  and 
article  can  be  used  without  fear  of  accident. 
srs.  Colley  &  Co.,  of  the  Hope  Works,  West  Brom- 
ire  amongst  tJie  oldest,  and  certainly  are  very 
:er&  of  lifting  jacks,  screws,  and  boxes.  We 
1  seen  their  large  screws  at  work  at  our  own 
at  Greatbridge.  We  believe  there  are  none 
excel  them ;  we  should  feel  confidence  in 
screws  for  a  large  plate  mill  to  Russia  of 
Co.'s  make.  They  not  only  undersUmd  how 
them,  but  we  know  they  are  particular  in  the 
of  the  Iron  used  in  the  manufacture  of  both 
boxes,  and  we  all  know  the  importance  of  an 
to  a  screw  or  a  box.  The  mill  cannot  move 
is  replaced,  and  it  has  frequently  happened 
ills  abroad  have  remained  Idle  until  one  could 
fifom  England. 

testimonials  published  in  the  Guide  from  houses 
;n  Bagnall  &  Sons,  the  New  British  Iron  Com- 
ind  Samuel  Beale  &  Co.,  of  EotherJiam,  bear 
our  o^vTi  sense  of  justice  to  a  firm  Ukc  Colley  & 
(B  boxes  and  screws  we  have  used  ourselvcK  at 
Cbiidge  Works. 


CHAPTER  X. 


NORTH  STAPFORDBHIBB 


(ROBKBT  HbaTH  &  Sons) 


Is  tliirty-six  miles  distant  from  Wolverhampton,  am 
has  already  played  a  very  important  part,  during  the 
last  few  years,  in  Iron  making,  and  is,  without  doubt, 
one  of  the  most  rising  Iron  centres  in  the  country. 
Messrs.  Kinnersley  were  Bankers,  and  Iron  merchants, 
at  Newcastle-under-Lyne,  In  that  capacity,  having 
advanced  money  upon  some  mineral  property  at  Eds- 
grove,  ultimately  purchased  the  Clough  Hall  estate 
there,  under  the  advice  of  the  late  Mr.  Robert  HeatL 
It  was  soon  after  discovered  that  the  same  estate 
overlay  rich  seams  of  coal.  Mr.  Heath  opened  col- 
lieries, and  in  a  few  years  greatly  increased  the  credit 
and  riches  of  the  bank,  by  the  annual  proceeds, 
strikingly  exliibited  in  the  balance  sheets  of  the  yearly 
sales  of  what  Mr.  Kinnersley  was  in  the  habit  of 
calling  his  "  black  diamonds."  These  collieries,  imder 
Robert  Heath's  management,  were  a  source  of  great 
profit,  and  no  doubt  the  accumulation  of  wealth 
stimulated  the  extraordinary  liberahty  in  banking 
accommodation,  which  the  Kinnersloys  readily  accorded 
to  the  master  potters  of  Stoke,  and  Hanley,  fifty  year* 
since ;  which,  if  it  did  not  culminate  in  the  end  in  largte 
profits   to   the   bank,  materially  assisted  to  establish 
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t  large  diina  concerns,  to  extend  and  consolidate 

ntnxluctioQ  of  the  great  china  and  earthenware 

piiacturera  in  North  Staffordshire,  who,  by  their  skill, 

iuity  and  perseverance,  have  since  raised  their  pro- 

nns  and  created  one  of  the  staple  export  trades  of 

_5>untry.    Mr.  Heath,  sixty  years  since,  commenced 

^ig  Iron  at  the  new  works,  at  Kidsgrove,  which  were 

^t!t.  of  the  kind  in  Staffordshire;  these  prospered,  and 

Sued  to  make  money  for  the  bank  up  to  the  time  of 

eath.     Mr.  Robert  Heath,  junior,  was  brouglit  up 

I  iu  the  office,  witli  his  father :  at  the  old  gentleman's 

d,  the  present  Mr.  Heath  took  to  the  management, 

liwas  equally  prosperous  during  his  admiuistratioa. 

r  years  since,  Mr.  Heath  commenced  in  tlie  Hon 

I  himself,  and  has  had  the  most  prosperous  course 

Jisingle-handed  Ironmaster  in  England. 

;  Heath  &  Son  have  the  most  extensive  and 
!  coal  mines  in  North  Staffordshire,  aud  the 
lof  the  far-seeing  pohcy  of  Mr.  Heath,  during  the 
rs,  must  be  marvellous,  in  the  revenues  now 
f  accruing  on  the  annual  balance  sheet  of  their 
S  concerns  for,  during  the  last  ten  years,  while 
»ra  vacillated,  through  timidity  caused  by 
I,  Mr.  Heath  pursued  a  steady  course  of  pur- 
[  ftod  leasing  coal  and  Ironstone  properties,  as 
L  he  clearly  foresaw  the  good  time  coming,  and 
I  be  enabled,  in  1872,  when  these  extensive  Iron 
I  mines  were  opened  for  a  monster  output,  to 
I  his  Iron  and  coal  at  just  double  the  price  in 
Harket  This  was  the  case  last  year. 
'.■M  firm  was  not  led  into  heavy  contracts,  like  the 
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Welsh  rail  makers,  at  the  beginning  of  the  year;  on  the 
contrary,  their  Iron,  coal,  and  minerals  were  sold  at 
the  current  prices,  which,  no  doubt,  made  by  far  the 
most  handsome  return  of  any  house  in  StaJflfordshire,  or, 
perhaps  in  England  (the  Earl  Dudley  excepted).  Eobert 
Heath  &  Son  have  now,  and  worked  all  last  year,  the  Bid- 
dulph,  and  Norton,  and  Eavensdale  Iron  '^orks,  which 
have  in  all  154  puddhng  furnaces,  with  fourteen  mills, 
and  eight  blast   furnaces,  at  Biddulph,  besides  their 
extensive  mines  and  coUieries.    The  works  are  capable  o£ 
making  1,600  tons  of  finished  Iron  per  week,  which,  at:, 
the  present  average  price  would  amount  in  value  to  abouft: 
£1,257,000  per  annum.^     The  works  are  constructed 
on  modern  principles,  and  the  hoops,  bars,  and  plates 
made  here  stand  high  in  the  market,  maintaining  thei:^ 
ground  with  the  best  leading  Staffordshire  houses.    Wc 
have  devoted  a  little  more  space  to  this  sketch,  througt:^ 
a  knowledge  of  the  important  &ct,  that  whether  ic 
mines,  or  Iron  manufacture,  this  is  decidedly  the  larges-  ^ 
concern,  employing  a  greater  number  of  men  than  an^ 
Iron-making  firm  in  Staffordshire. 

Mr.  John  H.  Cocksedge  is  the  London  Agent::- 
Offices :  90,  Cannon  Street,  E.C. 

The  Great  Shelton  Bar  Iron  Company  is  situated  a. ' 
Handley,  and  is  the  property  of  the  Eight  Honourable 
the  Earl  Granville,  Lord  Warden  of  the  Cinque  Port^- 
Her  Majesty's  Minister  for  Foreign  Affairs,  &c. 

Mr.  WiUiam  Koden,  M.P.  for  Stoke-upon-Trent,  i^ 

'  Robert  Heath  &  Sons  have  at  the  Norton  Works  the  best  mill^ 
and  machines  for  making  anchors  in  Iron  in  England,  and  are  capable 
of  making  angles  of  all  sizes  of  the  greatest  lengths.  For  this  class  oM 
Iron  the  finn  has  no  rival  in  this  country. 


.»   I 


•  I. ' 


f 


THE  NEW  YORi 

Public  ubi*ak 


OHTn    STAFFORDSHIRE. 


117 


'Managing  partner  with  h\s  Lordship,  in  this  extensive 
concern- 
There  are  ninety-four  puddling  furnaces,  seven  mills, 
and  eight  blast  furnaces,  with  extensive  Iron  mines  and 
collieries.  The  works  were  kid  down  sixteen  years  since, 
uoder  the  direction  of  Qrst-ckss  engineers,  and  erected 
with  assiduous  care,  quite  regardless  of  expense.  The 
Shcltou  Bar  may  therefore  be  truly  called  a  model  works. 
The  noble  Earl  had  worketl  the  blast  furnaces  long 
before  the  Shelton  Bar  was  established.  Most  of  the  pig 
Irun,  during  this  period,  had  to  be  sent  by  rail  to  South 
SUiflbrdsliire,  which  occasionally  turned  out  a  very  un- 
■■ulisfactory  market.  Mr.  Frederick  Wragge  for  a  long 
jieriod  has  acted  as  his  Lordship's  sole  manager  and 
i/liief  agent  in  this  department.  The  pig  Iron  made 
iiL>w  is  mostly  consumed  at  the  Shelton  Bar,  but  as  this 
1  ■■  'mpany  liave  for  years  beeu  improving  the  quality  and 
1  lining  the  celebrity  of  their  bars,  plates,  and  angles, 
iirge  quantities  of  his  Lordship's  famous  Lilleshall  brand 
(tlie  best  forge  pig  Iron  in  Shropshire)  are  used  at  these 
works  as  a  mixtxire  ;  hismatite  pigs  from  the  North,  from 
tlic  most  famous  makers  there,  to  mix  with  the  other 
■Niuds  above  referred  to,  are  all  used  to  produce  the 
-jileuthd  plates,  for  the  production  of  which  the  Shelton 
rCompanyis  so  justly  celebrated,  at  the  yards  on  the 
mes,  the  Clyde,  and  other  ship-building  centres  in 
a  country.  The  bars  are  of  a  very  superior  quality, 
i  may  fearlessly  be  conijiured  mtli  the  produce  of 
I  leading  liouscs  in  Staffordshire,  the  Iron  being 
lljarly  suitable  for  the  use  of  Railway  Companies, 
pne  shops,  and  macliiuista,  in  Manchester,  and  on  the 
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Tyne.  The  works  are  adapted  to  make 
squares  of  large  diametersi,  plates  as  large 
as  most  houses  iu  Staffordshire,  the  manage 
by  the  addition  of  LillesluiU,  the  Barrow' 
and  other  pig  Iron,  succetxled  in  making  a 
of  malleable  Iron,  not  in  the  least  red  short,  I 
tafiil  light  colour  in  the  fracture,  with  a  rid 
and  wliich  will  stand  a  tensUe  strain  in  a  much 
degree  than  that  of  many  other  houses  in  StaOb 
The  Bight  Hon.  Earl  Granville  is  the  chief  ] 
being  associated  with  W.  Eoden,  £sq.,  M.P^ 
Horton,  Esq.,  of  Prior's  Lee  Hiill,  and  other  get 
Mr.  Roden  is  the  managing  partner  of  the  She! 
Company.  The  Cliff  Vale  railway  station  con 
near  to  the  works,  or  an  easy  advent  is  accoi 
vid  Stoke-upon-Trent.  Good  cabs  are  obtaine 
Railway  Hotel,  Stoke-upon-Trent,  which  is 
exception  the  best  hotel  in  the  Potteries,  the 
being  very  obliging,  and  the  landlady  par 
anxious  to  make  her  guests  comfortable. 

The  Shelton  iiimaces  are  the  largest  group 
in  North  Staffordshire,  containing  eight  in  all 
belong  exclusively  to  the  noble  Earl.  His  ] 
has  extensive  coal  and  iron  mines  here.  The 
are  very  near  to  the  Shelton  Bur  Company' 
and  minister  to  a  great  extent  to  the  suppl; 
Iron  of  the  Shelton  Bar  works,  and  other  Stai 
houses,  who  depend  to  some  extent  for  the  ( 
the  raw  material  on  these  furnaces.  A  v« 
number  of  men  are  employed  here.  As  befo: 
Frederick  Wragge,  Esq.,  is  the  manager  and  el 
for  his  Lordship  at  this  blast  furnace  establishi 
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is  surpassed  by  far  all  the  IroQ  centres  in  England 
id  Scotland  in  the  quantity  produced  last  year,  being 
3  leas  than  1,968,97?  tons,  for  1872,  of  pig  Iron,  an 
crease  on  1871  of  84,000  odd  tons.  The  make  of 
lisdbtrict  in  1854  was  only  250,000  tons.  The  first 
Jin  in  these  figures,  which  represents  the  make  of 
'72,  speaks  more  conclusively  than  anything  we  can 
rite  in  proof  of  the  marvellous  progress  Cleveland 
IS  made,  during  the  last  nineteen  years,  in  the  quan- 
j  of  pig  Iron  it  produces ;  indeed  the  rapid  progress 
ide,  and  the  extraordinary  development  of  this 
strict,  in  the  interval  above  referred  to,  is  a  marvel 
the  trade  generally,  and  we  should  think  afibrds 
nslant  siuprise  to  the  Cleveland  Ironmasters  them- 
vea.  We  must  attribute  this  wonderful  and  rapid 
Mess  in  Iron  making  to  three  causes. 
First,  cheap  Ironstone. 

Second,  favourable  conditions  for  a  supply  of  coal 
d  coke  at  a  cheap  rate. 

Third,  facilities  for  shipping  the  Iron  at  a  moderate 
iight  to  all  parts  of  the  world.     The  usual  price  of 

»ne,  delivered  at  the  furnaces,  was  only  about  OnginBl 
!.  per  ton.    The  coal  was  from  the  inexhaustible  of  afine. 
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coal-fields   of  Durham    and    Northumberland,  which 

L       were  near,  and  cost,  before  the  advance,  as  little  or 
less  than  the  most  favoured  districts.     The  shipping 
charges  were  much  more  favourable  than  Staffordshire, 
Shropshire,  and  Northamptonshire,  from  their  inland 
position.     We    believe   these   triple  advantages  have 
assisted  Cleveland,  more  than  any  other  circumstances, 
to  achieve  the  gigantic  results  in  quantity  referred  to 
Iron  Ors     above,    as    the  total  make.     It  may  be  a  little  sur- 
mut"  *'     prising  to  observe  the  original  value  of  the  ore  de- 
"**"'*'      Hvered  at  the  fiirnaces.     This,  however,  is  owing  to 
the  generous  deposits  of  the  metal  in  horizontal  beds, 
which,  in  many  cases,  extend  to  a  great  thickness  in 
the  mountain  ranges,  and  are  frequently  run  out  by 
an  adit  or  drift   from    these  beds  on  to  the  railway, 

I  which  carries  it  to  the  fixrnaces.     The  mines  generally 

are  not  deep,  like  Staffordshire  or  Lancashire ;  they 
mostly  run  with  a  three-foot  seam  of  ore.  which  is 
left  to  form  the  roof,  thus  covering  the  main  deposit, 
which  is  found  six  inches  lower ;  this  last  runs  from  six 
to  ten,  and  often  fifteen  feet  thick.  The  nature  of  tha 
mine,  too,  renders  the  extraction  comparatively  easy. 
The  Eoyalties,  too,  are  very  low,  say  from  fourpence 
Shift  to  niuepence  per  ton.     The  men  work  by  shifts,  fix>m 

svsttni  ot  -iiii'ip  1  -1. 

working  6  A.M.  to  2  o  clock  in  the  afternoon,  and  ag-ain  from 
bj  lie  6  in  the  evening  to  2  o'clock  the  next  morning.  It  is. 
thought  and  believed  that  the  Cleveland  district  con- 
o«  ^T  ^'^^  6,000,000,000,000  of  tons  of  this  ore,  and  that  il 
iHBi  70       may  supply  the  district,  making  reasonable  allowanc* 

Lfor  the  probable  increase  of  consumption,  for  aboui 
seventy  years.    The  ore  of  Cleveland  is  not  so  rich  li 
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Iron  as  some  other  districts,  it  resembles  very  much  in 
appearance  and  quality  the  great  mine  at  the  Seend 
Works  in  Wiltshire,  or  the  Duslan  Mine  in  Northamp- 
tonshire, but  we  have  seen  no  mines  in  Cleveland 
anything  hke  equal,  in  the  depth  of  the  deposit,  to 
either  of  those  mentioned,  both  being  of  the  greatest 
depth,  and  most  inexpensively  extracted  of  any  of  the 
mines  in  either  of  these  counties.  Having  inspected 
the  whole  of  them,  we  can  speak  with  confidence  on 
this  subject ;  one  man  at  one  shift,  in  Cleveland,  will 
load  up  about  six  tons  per  shift  of  eight  hours,  and 
moat  mines  employ  two  shifts.  The  plan  of  working 
here  is  in  advance  of  other  districts,  and  secures  the 
greatest  quantity  of  mine  at  the  least  expense.  Three 
years  since,  the  labour-cost  of  extraction  was  from  7{d. 
to  lOd.  per  ton  ;  now  the  former  is  Is.  id.,  which  raises 
the  price  of  the  ore  to  the  masters,  at  the  fiimace 
mouth,  to  8s.  or  8*.  6d.  per  ton.  The  difference  in 
the  character  of  the  deposit  here,  renders  the  eslraction 
easy  and  inexpensive.  Compared  with  the  punching 
and  blasting  so  necessary  to  disengage  the  hasmatites  of 
Cumberland  from  the  carboniferous  limestone,  into  the 
IfiBures  and  pockets  of  which  it  was  originally  so 
Mysteriously  injected.  The  same  remarks  will  apply, 
1  not  in  the  same  degree,  to  the  black  band  of 
ffales,  and  all  other  argillaceous  Ironstones,  so  plentiful 
n  Scotland  and  Staffordshire,  the  cost  of  getting  the 
^ts,  Bobbins,  and  Balls,  being  a  charter  of  no  less  than 
pOg.  to  lbs.  per  ton  at  Bilston  at  this  moment.  These 
■tomparisonsare  intended  to  exhibit  to  those  unacquainted 
■*ith  the  Iron  Trade,  the  great  advantage  which  Cleve- 
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land  masters  possess  in  the  nature  and  position  of  the 
Cleveland  Ironstone,  and  that,  which  is  of  equal  import- 
ance, their  contiguity  to  the  iueshaustible  supplies  of  coal 
underlying  the  Durham  and  Northumberland  districts, 
which,  three  or  four  years  since,  could  be  converted  into 
coke,  and  delivered  at  the  furnace  mouth,  in  Cleveland, 
at  prices  very  much  lower  than  coke  could  be  procured 
at  the  furnaces  in  any  other  district.  Things  are  now 
changed.  The  demand  upon  Northumberland  and 
Durham  for  32,000,000  of  tons  of  coal  and  coke  last 
year,  has  enabled  the  coal  owners  to  double  the 
price.  Therefore,  with  the  present  price  of  coke  at  40a. 
per  ton,  and  Ironstone  at  Is.  Qd.  per  ton,  the  masters 
will  not  be  able  to  produce  pig  Iron  now,  at  lesa  than 
86s.  per  ton,  with  all  the  great  advantages  Cleveland 
enjoys  from  fuel,  mine,  and  her  seaboard.  It  is  a  fact 
that  should  be  stated,  that  the  Geveland  Ironmasters 
never  use  raw  coal  in  the  blast  furnaces,  but  invariably 
coke  ;  on  the  contrary,  Scotland,  Wales,  Staffordshire, 
and  Shropshire  do  so  to  a  very  large  extent  The 
reasons  are  obvious,  arising  out  of  the  different  quaUties 
of  the  fuel  used  in  this  and  other  districts ;  but  s] 
forbids  our  going  further  into  it  in  this  chapter. 

The  importance,  however,  of  Iron-making  here,  will 
be  more  fuUy  realised  by  the  reader,  when  we  state 
that  14,000,000  of  tons  of  coke  and  coal,  Ironstone 
and  hraestone,  must  have  been  carried  to,  and  consumed 
by,  the  blast  furnaces,  to  produce  1,968,972  tons  of  pig 
Iron,  which  again  was  removed  to  the  puddling  fiif- 
naces,  foundries,  and  shipping  ports.  Besides  the 
enormous  value  of  the  Iron  produced,  the  freights  and 
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charges   for  moving  the    mines  and  the  metal  must 
form    an  aggrt^te  amount    astounding  to  those  not 
acquainted  with  the  trade,  and  circulate  a  weekly  sum 
for  distribution  in  these  districts  greater  perhaps  than 
any  other  known  to  us.     Although  the  price  of  Iron 
has  so  considerably  advanced  during  the  bewildering 
prosperity  of  last  year,  it  is  correctly  stated,  and  we 
think  the  fact  may  be  relied  on,  tliat  the  Cleveland 
Ironmasters  have  not  made  profits  commensurate  with  xhs  iron- 
the  doubled  price  of  the  metal.    The  masters  in  this  m^^^D- 
dLstrict,  under  the  influence  of  the  languid  demand  ^"^'^ 
and  low  prices  of  1807,  1868,  and  1869,  and  other  ]'^°^^ 
disturbing  political  elements  ahead,  entered  into  large  ^^"*"' 
contracts  in  the  closing  months  of  1871  and  the  early  """^  'JBi" 
part  of  1872  at  low  prices,  which  took  them  right  'SJZ- 
through  1872  ;  and,  in  many  cases,  half  the  make  of 
187S  was  sold,  leaving  the  makers  bound  to  deliveries 
whicli  precluded  them  from  the  advantages  of  the  high 
prices  which  ruled  in  the  middle  of  last  year ;   and 
allhough   the   Conciliation   Board,    with    Mr.   Rupert 
tlle'a  assistance,  has  worked  well  with  the  Iron- 
irkers,    the  vexatious  conduct  of  the  miners  must 
been  a  prolific  source  of  loss  and  anxiety  to  the 
ing  smelters  of  Cleveland,  during  the  greater  part 
'2.     The  manufacture  of  malleable  Iron  has  be- 
le  a  great  staple  trade  here,  and  may  almost  be  said 
pari  passUy  with  pig  Iron  making.    There  are  in 
ic  district  upwards  of  2,000  puddling  furnaces,  and 
Jtresponding  reheating  furnaces ;  the  largest  works 
of  the  Consett  Company,  Weardale  Company, 
"wiBolokow  and  Vaughan's,  on  the  Tees ;  besides  these, 
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there  are  numerous  other  large  manufactories,  among 
which  may  be  mentioned  Messrs.  Samuelson's,  recently 
converted  into  a  Limited  Company,  the  machinery  of 
which  is  considered  perfect,  being  erected  replete  with 
all  modern  aids  and  improvements.  Bolckow  and 
Vauglian's,  too,  are  admirably  adapted  and  equipped, 
with  reversing  gear  to  the  plate  mills,  and,  on  this  ac- 
count, can  turn  out  prothgious  quantities  of  heavy  plates 
in  a  single  turn.  The  rail  mills,  at  all  these  great  works, 
are  well  constructed,  enabling  the  makers  here  to  pro- 
duce rails  with  as  much  facility  as  the  oldest  districts. 
In  the  beginning  of  this  great  Cleveland  industry, 
the  puddlei-s  and  Ironworkers  were  principally  im- 
ported from  Staffordshire,  and,  up  to  this  time,  the 
puddlers  watch  the  prices  in  the  old  Black  Country, 
and  appeal  to  this  standaitl  as  a  rule  for  their  own. 
There  are  large  foundries  here,  cut  nails  and  the  light 
and  heavy  casting  trades  appear  to  flourish  ;  but  the 
manufacture  of  tin  platas,  japaunery,  and  general  tin 
plate  goods,  has  not  taken  root  here  yet,  and  as  the 
Iron  produced  here  is  not  adapted '  for  tin  platea  or 

'  These  Temarks  must  not  applj  to  the  Weardale  Coinpai^ 
Weardale  Iron  is  without  doubt  by  far  the  beat  made  in  the  CleTeland 
District,  ranking  in  its  market  value  with  the  veiy  best  Staffordihii* 
makes.  This  old  and  highly  respectable  concern,  having  the  moat 
Tftluable  spathic  Iron  ores  in  England,  admirably  adapted  for  smelt- 
ing into  Spiegeleiaen,  and  which,  combined  with  a  peculiar  hiematita 
deposit,  possessed  only  by  this  Company,  makes  the  very  highest  claM 
of  Iron  for  all  purposes,  and  we  believe  woidd  make  Tray  Iron  and 
Black  Plate  superior  to  any  made  even  in  Staffotdshire  itself.  Thn 
Weardale  Company  have  6  blast  furnaces,  GO  puddling  fumacca, 
besides  reheating  furnaces,  rolling  mills,  and  four  2^-ton  Besaemar 
conTerters.  With  the  exception  of  the  Ebbw  Vale  Company,  this  ii 
the  only  firm  in  England  able  to  make  Bpiegeleisen  from  their  own 
spathic  ores,  which  are  without  doubt  the  most  valuable  in  Englaad. 
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trays,  probably  Cleveland  may  never  rival,  in  its 
manufactures,  the  famous  japanners  and  tin  plate 
workers  of  Wolverhampton  and  Birmingham. 

The  title  of  the  Company  is  the  '  Weardale  Iron  and 
Coal  Company,'  Limited. 

They  have  mines  of  Iron  ore  in  *  Weardale '  which  they  are 
working,  and  smelting  at  Tow  Law  near  Darlington  (where  they 
haye  foor  blast  fnmaces,  two  of  which  are  out  of  blast^  being 
under  repair  and  enlargement).  These  ores,  being  deposits  of 
spathic  carl)bnate  of  Iron  (more  or  less)  where  near  the  surface, 
spontaneously  decomposed  into  hydrated  per-oxide  of  Iron,  and 
they  yield,  as  is  known  to  all  metallurgical  authorities,  Iron  of  a 
quality  which  is  not  surpassed  by  the  best  of  English  or  foreign 
ores.  The  steel  that  is  made  of  this  Iron  is  not  equalled  by  an^ 
other  made  in  Britain. 

They  have  also  two  blast  i^naces  as  well  as  rolling  mills  at 
Tadhoe  near  Ferry  Hill.  The  blast  furnaces  working  partly 
iqx)n  '  Weardale '  and  Cleveland  ores  obtained  from  extensive 
mines  which  they  hold  in  the  neighbourhood  of  Guisborough. 

The  Company  have  extensive  coal  mines  both  at  Tow  Law  and 
at  Tndhoe  which  are  worked  for  their  own  consumption,  and 
also  for  sale,  chiefly  in  the  form  of  coke,  for  the  use  of  other 
Iron  works. 

They  make  steel  rails,  t3rre8,  and  other  important  steel  and  Iron 
forgings  on  a  large  scale.  The  quality  of  the  Iron  and  steel  they  pro- 
duce, and  the  high  standing  of  the  firm,  gives  their  brand  a  command- 
ing position  in  the  general  market,  which  generally  affords  them  a 
good  supply  of  orders  even  in  flat  seasons  of  the  trade,  when  other 
houses,  less  fortunate  in  the  above  respects,  suffer  from  the  paucity 
of  arders.  Their  brand  is  tudhob  iSp  .  They  have  an  extensive  wharf 
and  warehouse  on  the  Thames. — ^Mr.  Robert  Troubridge,  London 
lianager.    This  old  firm  makes  bars  and  every  other  kind  of  Iron. 
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CHAPTER  Xn. 

BOLCKOW  AND   VACGHAN. 

Wb  must  not  leave  Middlesborough  without  referring 
at  least  to  one  concern  in  particular  which  has  done  so 
much  by  liberaUty  and  example  to  establish  Middles- 
borough  as  the  largest  Iron-making  centre  in  England. 
In  1838  Bolckow  and  Vaughan  commenced  in  Middles- 
borough  to  manufacture  bars.  The  difficulty  in  ob- 
taining suitable  pig  Iron  for  their  foundries  which 
were  first  established,  drove  Mr.  Vaughan  to  think  of 
estabhshing  blast  furnaces.  In  this  dilemma,  Cleve- 
land for  mines  was  judiciously  fixed  upon  under  lease 
from  the  trustees  of  Lady  Hewley's  Charity  of  the 
Eston  Eoyidties.  So  earnest  and  determined  was  Mr. 
Vaughan  to  succeed  in  tliia  new  undertaking,  that  he 
projected  a  new  line  of  railway  to  bridge  the  difficulty 
which  dLstance  of  Eston  from  the  works  presented,  and 
although  it  was  only  commenced  in  October,  the  line 
was  triumphantly  opened  for  traffic  on  the  following 
6th  of  January,  1851.  Mr.  Vaughan's  modest  estimate 
of  the  miaes  was  1,000  tons  per  week.  The  first  year, 
however,  more  than  three  times  this  amount  was  turned 
out.  The  Eston  mines  have  steadily  progressed  in  their 
out-put  with  the  Cleveland  district,  and  to-day  tliey 
yield  2,500  tons  per  diem.  The  nest  step  was  the  blast 
furnaces  at  Wilton  Park  (one  recently  erected  makes 
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five  here).  Mr.  Thomas  Vaughan  must  Iiave  the  credit 
of  introducmg  high  furnaces  of  large  dimensions  into 
Cleveland,  which  are  now  generally  adopted  in  the 
district.  At  one  fiimace  at  Witton  Park,  400  tons  of 
Bessemer  Iron  is  being  made  per  week,  the  ore  being 
imported  from  Spain  aud  Whitehaven.  Messrs. 
Bolckow  and  Vaughau's  celebrity,  however,  is  derived 
more  from  their  extensive  manufacture  of  malleable 
Iron.  They  have  110  puddling  furnaces,  and  made  in 
1852  at  these  works  56,000  tons  of  plates,  rails,  and 
other  kinds  of  finished  Iron.  Their  machinery  for 
large  plates  and  rails  ia  perfect,  and  the  Middlesborough 
Works  are  well  adapted  to  long  angles  of  all  sizes. 
They  have  eight  mills  in  operation,  and  ten  steam- 
hammers.  Taking  Eston,  Witton,  and  Middlesborough 
together,  these  works  are  a  credit  to  Mr.  Vaughan, 
the  designer,  and  an  honour  to  the  great  Cleveland 
district,  which  can  so  justly  boast  of  some  of  the  most 
able  and  scientific  Ironmasters  in  the  United  Kingdom. 
This  great  company  is  merged  into  a  Limited  Com- 
pany, and  is  eminently  successful  in  paying  large  divi- 
dends. Tlie  shares  to-day  are  quoted  in  the  '  London  Iron 
Trade  Exchange'  at  60^.  each,  35/.  only  being  paid  up. 
We  attribute  in  some  measure,  the  success  of  this  com- 
pany, to  the  judicious  expenditure  of  money  in  the 
original  erection  of  the  works  ;  mainly,  to  Mr.  Vaughau's 
iDanagement.  and  their  wonderful  mining  property. 
We  believe  the  original  proprietors  still  have  the 
largest  interest  by  far  in  the  concern,  and  give  their 
;  asbistance  to  the  management. 
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CHAPTEE  Xm. 

NORTHAMPTONSHIRE  IRON  DISTRICT. 

Northamptonshire,  during  the  last  fifteen  years,  has 
become  a  very  important  district  for  Iron  ore ;  it  like- 
wise has,  at  the  present  time,  twelve  blast  furnaces, 
two  of  which  are  idle ;  the  Butlin  Company  being  the 
largest,  with  four  blast  furnaces.  Northamptonshire 
last  year  made  70,500  tons  of  pig  Iron,  and  raised 
1,000,000  tons  of  Iron  ore.  The  best  mines  here  are 
the  Dustan  and  the  Gayton,  the  former  being  almost 
inexhaustible  for  quantity,  and  the  latter  the  best 
quality  in  the  county ;  being  sound,  solid  rock,  fix)m 
ten  to  twenty  feet  thick,  extending  imder  Gayton  church 
and  churchyard.  Both  Dustan  and  Gayton  belong  to 
George  Pell,  Esq.,  of  Heyford ;  besides  these  there  are 
Dean  and  Chapter,  Glendon  and  Findon,  Willenboro', 
Blisworth,  Newbridge,  Castle-Dykes,  Stonepit  Close, 
East  End,  Woodford  Ishp,  and  King  Sutton.  The  ore 
raised  last  year  was  distributed  by  rail  between  South 
Wales  and  the  Forest  of  Dean,  South  Staffordshire  (the 
largest  portion),  Derbyshire,  Yorkshire,  and  Worces- 
tershire. The  ore  here  is  of  the  oohte  kind,  and  is 
found  only  a  few  feet  or  yards  from  the  surface,  in 
loose  deposits,  except  at  Gayton,  where  it  is  a  kind  of 
rock  band  of  splendid  quality  :  we  have  often  inspected 
mines  in  this  district. 
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Stinsoa's  Malleable  Iron  Works,  at  Northampton, 
make  good  malleable  Iron,  which  fetches  very  high 
prices ;  and  another  malleable  Iron  works  is  in  course 
of  erection.  Most  of  the  pig  Iron  exported  from 
Northamptonshire  is  consumed  in  the  South  Stafford- 
shire district :  the  Ironmasters'  names  will  be  found  in 
the  Tabular  List.  All  the  coal  used  here  is  brought 
from  Derbyshire  and  Staffordshire,  and  the  coke  from 
Durham.  When  we  carried  on  blast  furnaces  in  this 
county  our  supply  for  alt  the  furnaces  we  obtained 
from  the  Earl  of  Dudley  s  collieries,  in  Staffordshire, 
which  carried  a  good  burden,  and  worked  well  with 
this  ore.  The  Heyford  ftirnaces  will  be  observed  close 
to  the  North  Western  railway,  two  miles  on  the 
London  side  of  Weedon ;  there  are  three  furnaces 
here,  now  worked  by  Mr.  Plevins ;  the  Iron  made 
stands  well  in  the  Staffordshire  market,  which  is 
accessible  to  the  works  both  by  rail  and  canal.  The 
furnaces  are  fed  with  ore  by  the  celebrated  Gayton  and 
Duston  mines.  We  must  observe  that  coal  has  not  yet 
been  found  in  Northamptonshire.  An  attempt  was 
made  thirty  or  forty  years  since,  by  sinking  a  shaft  very 
near  to  Northampton  a  considerable  depth.  This 
laudable  effort  was  abandoned,  although  with  our 
present  geological  knowledge,  the  indications  of  this 
sinking  would  not  be  considered  unfavourable  to  the 
hypothesis  of  coal  beds  below.  K  coal  should  be 
hereafter  discovered  underlying  the  Iron  deposits  here, 
Northamptonshire  may  yet  become  one  of  the  most 
favoured  and  successful  Iron  producing  counties  in  Eng- 
land.    We  believe  coal  does  exist  here. 

K 
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CHAPTER  XIV. 


WHITEHAVEN  DISTRICT. 


The  Whitehaven  District  is  on  the  borders  of  West 
Cumberland,  about  thirty  miles  from  Barrow,  and  con- 
tains about  thirty-six  blast  furnaces ;  the  Cleator  Moor 
and  Workington  having  six  furnaces  each,  being  the 
most  famed  for  quality  in  the  Frizzingdon  district  The 
Button  furnace,  belonging  to  Harrison,  Ainsley  &  Co. 
is  the  oldest.  Most  of  these  proprietors  have  valuable 
haematite  mines  at  Millom  and  Frizzingdon,  where  the 
best  mines  in  West  Cumberland  are  found ;  among 
which  we  may  mention  the  Salter  and  Eskatt  Park, 
which  is  far  superior  in  its  revenue  to  any  gold  mine. 
Mr.  Thomas  Browne,  managing  director  from  its 
commencement. 

We  have  often  felt  relieved  to  find  our  advent  ac- 
complished at  Whitehaven  railway  station.  This  rail- 
way is  the  property  of  the  Barrow  Steel  Co.  The 
last  thirty  or  forty  miles  from  Carnforth  traverses  the 
haematite  district,  being  over  a  monotonous  coimtry, 
which  soon  convinces  the  traveller  that  the  traflSc  in 
minerals  and  pigs  is  of  no  ordinary  kind,  and  must 
of  necessity  require  great  care  and  expense  to  keep 
the  railway  in  eflScient  working  order.  The  MUlom 
mines  and  furnaces  on  the  left,  and  nearer  still,  the 
College  of  St.  Bees,  the  latter  educating,  the  former 
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being  a  practical  illustration  of  the  development  of  the 
power  of  human  intelligence   over  inanimate  matter 
— are  the   first  real  indications   to  the   traveller  of 
an  early  advent  to  Whitehaven ;  omnibuses  meet  the 
trains  jfrom  London.      Mrs*  Moat's   Globe  Hotel   is 
comfortable  and  well-managed,  and,  for  a  visitor,  the 
best  in  Whitehaven.     Private  rooms  and  beds  all  that 
could  be  desired, '  minage '  of  the  very  best  quahty, 
served  up  with  quiet  and  genteel  propriety.     Although 
the  amiable  hostess  is  not  often  seen,  her  watchful 
management  is  felt,  in  the  prompt  acknowledgment  of 
the  sound  of  the  bell,  and  all  other  domestic  ministra- 
tions in  this  homely  establishment.     Horses  and  car- 
riages always  ready  at  the  shortest  notice,  the  coach- 
men are  well  up  in  the  district,  and  can  tell  you  the 
name  and  feme  of  all  the  mines  in  the  distance,  as  you 
drive  over  the  fissures  and  pockets  in  this  mountain 
limestone  formation,  into  which  the  precious  metal  was 
injected  from  lower  deposits  in  remote  and  early  ages. 
How  this  strong  solution  of  hsematite   ore  found  its 
way  ah  initio  into  the  lower  strata  of  the   earth's 
crust  must  be  left  for  geolo^sts  and  natural  philo- 
sophers to  explain,   being  unable  ourselves  to  pene- 
trate farther  into  the  arcanum  in  arcano  of  nature, 
^vith  the  view  of  discovering  how  the  ore  was  con- 
solidated?    How  long  since  the  injection?   and   the 
various  causes  which  cemented  it  together  in  umim 
corpus,  at   the  point  of  contact   of  the   metal  with 
the  walls  of  hmestone,  which  sustained  the  solution  of 
Iron  before  the  heat  of  the  crust  of  the  earth  upon 
the  metal  evaporated  the  water  in  solution,  leaving  the 
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residuum  what  it  really  is — ^Whitehaven  haematite  ore, 
in  a  hard  rocky  state,  of  superior  quality,  except  the 
Parks  Pocket,  belonging  to   the  Steel   Company  at 
Barrow.     The  '  Black  Lion '  is  likewise  a  very  estim- 
able hotel,  well  managed,  its  guests  looked  after  with 
paternal  care.     This  hotel  is  frequented  much  by  com- 
mercial travellers,  a  good  smoking-room,  where  the 
wealthy  mineral  lords  of  Whitehaven   smoke   their 
pipes  for  an  hour  in  the  evening,   discuss  politics, 
converse   on   sensible   subjects,   invariably   eschewing 
town  scandal,  sedulously  avoiding  the  shop  altogether. 
This   select   company  are   always    pleased   with   the 
landlord's  presence,  in  this   very  agreeable  smoking- 
room.     Very  different  is  this  to   the  small   talk  and 
ignorant  twaddle  generally  the  concomitants  of  subur- 
ban places  of  the  same  kind  about  London.     The  first 
thing  that  strikes  a  stranger  at  Whitehaven  is  a  lucrative 
old  colliery,  the  property  of  the  noble  Lord  Lonsdale, 
wliich  enriches  the  noble  proprietor  with  the  black 
diamonds,  brought  by  gate-roads  from  beneath   the 
nethermost  depths  of  the  sea,  the  workings  extending 
to  a  considerable  distance  under  the  watery  element  at 
low  tide.     Most  of  the  coal   here  belongs  to  Lord 
Lonsdale,  who  turns  out  about  250,000  tons  a  year ; 
these,  like  the  Earl  of   Dudley's  collieries,  return  a 
princely  revenue  from  the  Iron  consumers  of  this  district. 
His  Lordship's  agency  has  always  been  liberally  and 
well  conducted,   particularly  during  the  recent  coal 
famine,  on  the  hve  and  let  live  principle,  and  as  his 
Lordship's  coal  is  a  *  sine  qud  non '  for  the  success  of 
the  Iron  works,  too  much  credit  cannot  be  given  to  Lord 
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L-jnsdale's  local  adminisU'ation  on  this  behalf.      Tlie-  \ 
present  Jigent  is  E.  Alleyne  Eobinson,  Esq.,  who  ia-l 
deservedly  popular  witli  all  classes.     The  best  mines'  I 
are  held  by  native  proprietors,  who    quietly  receive- T 
their  enonnous  revenues  'without  ostentatious  boasting.  , 
ivariably  the  proprietors  understand  mimng  operations, 
although  regular  managers  are  connected  with  the; 
es,  the  proprietors  themselves  are  to  be  seen  leaving 
iteiiaven  by  early  morning  trains  for  the  various 
which  minister  so  materially  to  the  wealth  and 
sperity  of  Wliitehaven.     The  Cleator  Moor,  Work- 
n,  Harrington,  Maryport,  and  Milloni  Iron  Works, 
the  most  important  in  this  district,  all  ministered  to 
haematite  mines  of  almost  priceless  value, 
bout  this  lime  last  year  we  were  instructed  on. 
laU'  of  some  wealthy  clients  of  ours  in  the  Iron  trade- 
give  a  fabulous  sum  for  one  of  these  mines,  wliich.  , 
rejected,  and  the  proprietors  have  reason  to  be 
il  that  they  refiised  the  tempting  offer.     A  list 
the  L-ou  works  will  be  found  in  the  proper  place  of 
Guide,'  and  with  regard  to  these  wonderful  mines 
present  all  the  best  of  tliem  in  a  list,  and  although 
must  not  particularise  their  relative  values,  which- 
well  known  to  us,  the  consecutive  order  in  which. 
have  placed  them  may  give  the  reader  some  idea  of 
T  value  relatively.    Taking  these  twenty  mines  as  a 
lole,  the  value  of  their  output  surpasses  tliatof  any  other 
ilBtrict,  except  Barrow-in-Eurness,  we  are  acquainted 
with,'  far  superseding  in  revenue  tlie  diamond  mines  of 
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Golconda  and  the  Cape,  the  silver  of  Mexico,  or  the  gold 
of  Peru,  Austraha,  and  California.  There  is  an  Iron 
shipbuilding  yard  here,  carried  on  by  a  company  of 
Whitehaven  gentlemen,  which  is  well  managed,  and 
turns  out  good  ships  of  small  dimensions.  There  is  a 
salubrious  promenade,  the  base  of  which  forms  a 
breakwater  to  the  harbour.  A  stroll  from  this  in- 
Adgorating  spot  presents  the  sea  fully  to  view.  Lord 
Lonsdale'-s  sea-coal  pits,  and  the  iBteresting  seaboard 
of  Whitehaven,  with  three  Iron  smelting  fiirnaces 
carried  on  by  the  Lonsdale  Company. 

Further  on  up  the  seaboard  are  the  great  works  of 
Bain  and  Patterson,  at  Harrington,  and  in  succession 
higher  up  the  seaboard  are  the  Mossbay,  the  North  of 
England,  the  West  Gumberlaitd,  the  Workington,  the 
Maryport,  Haematite  Company-  and  the  Solway  Com- 
pany's blast  furnaces,  all  busily  engaged  in  making  best 
Bessemer  pig  Iron.     Lord  Lonsdale's  pits,  the  Wel- 
lington, -and  the  William,  are  fixed  on  each  side  of  this 
interestmg  harbour,  the  gate-roads  extending  for  miles 
under  tho  sea,  whence  his  Lordship  extracts  very  large 
quantities  of  coal,  no  doubt  at  a  good  profit.     The 
noble  proprietor  of  these  submarine  workings  pays  a 
royalty  of  id.  per  ton  to  the  Crown  for  coal  extracted 
from  beneath  the  sea.     The  increased  business  at  thb 
httle  port  entails  the  necessity  of  new  dock  accommo- 
dation, which  is  now  being  actively  carried  out,  and  it 
is  thought  that  the  docks  already  in  course  of  construc- 
tion will  be  inadequate  to  the  increasing  requirements 
of  this  Uttle  sea-port. 

There  are  three  banks  here,   the   most  important 
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lang  the  Whitehaven  Joint  Stock  Banking  Company, 
managed  by  Peter  Cameron,  Esq.,  the  most  able  and  1 
experienced  bank  manager  in  Cumberland.     The  div-i- 
dends  of  this  establishment  always  quadrate  with  the 
astuteness  of  the  management. 


THE   PAKKFIELD   FURNACES 

S  situated  at  Parkfield,  near  Wolverhampton,  being 
ned  after  the  ancient  Park  Hall  Collegiate  School, 
S.  old  Catholic  foundation  in  the  immediate  vicinity  of 
B  estate,  distant  one  mile  from  Wolverhampton,  and 
out  the  same  from  BilstOQ.  These  great  works  were  ' 
ginally  erected  by  J.  Underbill,  who  was  subsequently 
bed  by  John  Bishton.  Since  the  death  of  Mr. 
itderhill,  they  had  been  worked  by  other  proprietors 
1  to  '52,  when  the  property  was  purchased  by  Mr. 
Idward  Bagnall  Dimmach,  in  co-partnership  with  Mr. 

J  Martin,  Mr.  Dimmach 's  son-in-law. 
I  Enlargements  and  additions  have  from  time  to  tune 
sen  made  by  the  ]iresent  firm.    The  furnaces  are  well 
Ted  by  their  own  locomotives,  on  their  own  roads,  a 
siding  into  the  Stour  Valley  Railway,  and  their  own 
_Iron  roads  to  the  canal  wharf.    There  are  five  blast 
■naces,  a  pair  of  splendid  beam  blast  engines  capable 
f  driving  all  the  furnaces. 
These  engines  work  on  the  expansive  principle. 
The  arrangements  for  drawing  off  the  gas  here  we 
Hive  always  considered  the  most  perfect  in  Stafford- 
This  was  one   of  the   first  large  concerns  to 
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economise  fuel  in  the  reapplication  of  the  gases,  and 
Parkfield  furnaces  being  the  largest  group  in  South 
Staffordshire,  have  for  years  attracted  visitors  to  witness 
the  successful  manner  in  which  Mr.  Heniy  Martin 
utilises  the  gases.  The  mineral  estate  occupies  a  very 
large  area,  has  walls  all  round  encircling  the  valuable 
coal  and  Ironstone  mines  which  underhe  the  Parkfield 
estate,  the  property  of  Henry  Marten,  Esq.,  Parkfield 
House.  The  Iron  made  here  is  grey  forge,  and  although 
some  cinder  is  used,  is  of  good  quality.  The  quality  of 
the  coal  here  gives  Parkfield  Iron  a  peculiar  'Bell 
Einging  '  sound  on  the  '  Breaker,'  and  as  it  is  an  indis- 
pensable mixture  for  most  kinds  of  manufactured  Iron, 
the  large  output  of  these  works  is  always  readily  sold 
in  the  district.  The  management  being  first  class,  the 
brand  is  always  uniform,  no  doubt  in  a  greater  degree 
than  any  other  brand  of  Iron  of  this  class  made  in 
Staffordshire.  Mr.  Edward  Bagnall  Dimmach  formerly 
carried  on  the  great  Pontypool  works  in  Wales,  and 
during  this  period  served  the  honourable  oflSce  of  high 
sheriff  of  the  county  of  Monmouth.  Mr.  Dimmach  is  a 
county  magistrate  both  for  Monmouth  and  Staffordshire. 
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CHAPTER  XV. 

GLOUCESTERSHIBE,  THE  FOREST  OP  DEAN,  WILTSHIRE, 

AND   HAMPSHIRE. 

Gloucestershirb  has  nine  blast  furnaces,  the  Cinder- 
ford  at  the  Forest  of  Dean  being  the  most  famous,  the 
property  of  Mr.  Henry  Crawshay,  brother  of  Mr.  E. 
Crawshay,  of  Cyfartha,  in  Wales.  The  Iron  made  here, 
being  of  brown  haematite,  is  valuable  for  steel  making, 
and  in  great  request  for  tin  plates.  Gold  Brothers 
are  like^vise  making  very  good  Iron  at  Soudley. 
Oakwood  belongs  to  the  Ebbw  Vale  Company,  but 
is  not  in  blast. 

Wiltshire  has  seven  blast  furnaces.  The  Westbury 
Company  make  a  fair  quality  of  Iron,  resembling  the 
Northamptonshire  four  blast  furnaces.  Messrs.  Mal- 
colm^ have  three  furnaces  at  Seend,  with  a  large 
deposit  of  oolite  Ironstone ;  perhaps  the  largest,  most 
easily  worked,  and  at  the  least  expense,  of  any  that  we 
remember  to  have  inspected ;  the  Iron  produced  is 
of  the  Northamptonshire  quality. 

Hampshire  has  only  one  blast  furnace,  which  is  now 
idle. 

Somersetshire  has  one  likewise,  at  Ashton  Vale 
-which  makes  very  good  Iron,  worked  by  the  Ashton 
Vale  Company. 

^  The  proprietary  is  changed  here. 
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THE  HVDE   IRON  WORKS,   ESTABLISHED   BT  THE  FOLETS. 

Messrs,  Lee  &  Bolton  are  the  proprietors  of  the  works 
represented  in  the  annexed  beautiful  engraving,  which 
are  situated  in  a  lovely  valley  about  four  miles  from 
Stourbridge,  and  are  certainly,  with  their  surroundings, 
the  most  picturesque  of  any  Ironworks  in  the  United 
Kingdom.  The  history  of  these  works  will  be  as  in- 
teresting to  the  readers  of  this  chapter  aa  the  pictm^ 
represented  by  our  engraving  is  charmingly  beautiful. 

The  Hyde  Iron  Works  were  erected  and  for  many 
yeai-s  carried  on  by  the  ancestors  of  the  present  nobk 
family  of  the  Foleys — and  here  we  may  say  this  family 
is  noble  in  nature  as  well  as  by  patent-title  fix)m  the 
sovereign,  and  has  a  patent  enshrined  in  the  love  and 
affection  of  the  whole  hearts  of  the  inhabitants  of  the  dis- 
trict for  miles  and  miles  around  their  territorial  domain. 
As  we  stated  above,  the  Hyde  works  were  built  and 
worked  by  their  ancestors.  At  that  time  Iron-makiug  was 
in  its  infancy — this  country  was  far  behind  Sweden  and 
Eussia — we  had  not  then  learnt  how  to  make  Iron  with 
coal.  This  was  long  before  Mr.  Abraham  Darby,  Mr. 
Rennolls,  of  Ketley,  and  Dud  Dudley  utilised  coal  for 
Iron-making ;  and  although  at  this  time  nails  were 
forged  under  the  hammer  in  the  neighboiu-hood  of 
Gornal,  Dudley,  and  Brierley  HUl,  all  the  sht  nail-rods 
consumed  in  the  country  were  imported  from  Eussia, 
and  the  price  paid  for  them  was  36/.  to  40^.  per  ton, 
simply  because  we  could  not  slit  them.  It  is  true  that 
Cort  had  invented  rolling  iu  1792  or  1793,  but  it  was 


WILTSHIRE,   AND   HAMPSHIRE.  139 

left  for  Foley  to  teach  us  how  to  make  sHt-rods.  The 
difficulty  was  great ;  they  tried  at  the  Carron,  then  the 
first  works  of  the  day,  but  failed ;  they  likewise  tried 
at  the  Kirkstall  Forge .  and  other  places :  all  failed. 
The  appearance  of  the  rod  puzzled  the  best  metallur- 
gists of  the  day ;  they  observed  the  ragged  edges,  but 
were,  lost  when  they  attempted  the  modus  operandi 
which  gave  long  nail-rods,  straight,  evidently  never  cut 
when  cold ;  and  then  came  the  question  how  it  was 
possible  to  cut  these  long  rods  so  thin,  hot,  without  soft- 
ening the  shears.  Here  England,  Scotland,  and  Wales 
feiled  and  gave  it  up ;  and  our  ancestors  continued  to 
pay  40/.  per  toi\  for  Eussian  nail-rods. 

As  we  before  stated,  the  Hyde  works  were  thriving 
under  the  Foleys.  One  of  the  sons,  who  had  been 
brought  up  in  the  works,  evinced  a  great  passion  for 
improving  the  manipulations,  particularly  of  smaller 
sizes  of  Iron,  and,  although  the  &mily  were  wealthy, 
was  continually  in  the  works  almost  night  and  day ;  and 
as  he  had  acquired  a  thorough  knowledge  of  music,  prac- 
tised much  in  his  leisure  hours  on  the  violin,  an  instru- 
nient  in  which  he  excelled,  it  is  said,  more  than  any 
man  in  England.  Young  Foley  intimated  his  desire  to 
visit  London,  and,  after  bidding  adieu  to  the  family, 
left  with  his  favourite  fiddle — a  splendid  Sagitarius 
^hich  belonged  to  his  grandfather :  this,  we  are  told, 

• 

IS  still  preserved  among  the  family  heirlooms,  and  said 
to  be  worth  600  guineas.  The  young  gentleman  was 
lost  sight  of  for  nearly  two  years.  His  iriends,  although 
they  knew  how  thoughtful  and  steady  he  was,  began 
^^  feel  alarmed  for  his  safety — for  it  must  not  be  for- 
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gotten  that  even  London  was  a  very  different  place 
then  to  what  it  is  now.  Few  visitors  from  the  country 
were  allowed  to  sleep  within  the  precincts  of  the  city, 
and  none  were  allowed  to  remain  beyond  a  certain 
time,  always  fixed  by  the  authorities. 

One  evening,  about  six  o'clock,  young  Foley,  care- 
worn, copper-coloured,  tired  and  travel-stained,  arrived 
at  the  Hyde  Works  with  his  beloved  fiddle  in  a  green 
bag,  and  a  roll  of  papers  carefully  wrapped  up  in  cloth 
and  tied  at  the  ends,  resembling  a  lot   of  plans  of 
mines  and  minerals.     Of  course  the  advent  created  a 
sensation ;  and  it  now  turned  out  that  this  persevering 
young  Ironmaster  had  travelled  fi'om  Stourbridge  to  St. 
Petersburg,  and  fi-om  St.  Petersburg  to  the  Ural  moim- 
tains,  and  by  the  enchanting  melody  brought  out  of  his 
instrument,  so  fascinated  the  Muscovite  Ironworkers  as 
to  get  to  see  their  works — ^the  only  foreigner  that  ever 
was  permitted  to  enter  a  Eussian  Ironworks  which  con- 
tained a  slitting-mill  up  to  that  time.     But  our  readers 
will  be  surprised  to  hear  that  Foley  laid  siege  to  the 
mill  no  less  than  two  months  before  he  was  permitted 
to  tread  the  precincts  of  the  cutters,  and  he  might 
never  have  succeeded,  but  for  a  singular  circumstance, 
which  opened  the  portals  of  Vulcan  to  him.     Foley's 
money  was  exhausted  at  St.  Petersburg  ;  any  effort  to 
communicate  with  England  for  suppKes  would  reveal 
his  family  connections  and  perhaps  his  object ;  therefore 
he  resolved  to  look  to  his  violin,  which  he  loved  so 
well,  and  with  this  heralded  his  advent  from  village 
to  village,  to  the  manifest  delight  of  the  long-skirted 
Kussians  with  whom  he  continually  came  in  contact. 
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At  one  place  the  priest  ordered  him  into  prison,  but 
having  heard  so  much  of  his  music,  came  to  hear  him, 
and  was  so  pleased  with  the  melody  as  to  order  his  re- 
lease.    When  he  arrived  at  the  Ironworks,  he  found 
numbers  of  huts  outside  the  works,  where  the  men 
lived.     The  first  day  he  fared  badly,  but  the  next  day, 
Pietri  Orloff,  the  principal  man — as  it  turned  out  after- 
wards— at  the  mill,  took  him  in  and  gave  him  a  good 
dinner  composed  of  boiled  corn  and  tallow,  which  Foley 
declared  these  men  were  fond  of.     He  Ukewise  stated 
that  they  eat  train  oil.  He  knew  French  very  well,  and 
b^an  to  teach  two  of  OrloflTs  boys  French.    He  always 
made  his  way  by  French,  for  the  Foleys  were  buying 
more  of  this  nail-iron  from  Eussia  than  perhaps  any 
other  EngUsh  house  :  it  therefore  would  have  been  im- 
prudent to  have  revealed  his  nationality.     Foley  slept 
at  Orloff 's  house,  teaching  the  boys  French,  and  fiddling 
constantly  for  his  own  amusement  and  that  of  the 
workmen,  but  never  attempted  to  go  into  the  works 
although  he  saw  the  precious  nail-rods  being  carried 
away  on  mides'  backs  and  loaded  waggons  drawn  by 
bullocks.    After  two  months,  Orloff 's  two  dogs  became 
so  fond  of  Foley  that  they  refused  to  stay  in  the  works, 
which  were  so  infested  with  rats  that  the  absence  of  these 
dogs  became  a  matter  of  serious  inconvenience.     The 
largest  and  the  best  one,  '  Estav,'  would  go  with  Orlofl 

• 

into  the  works,  but  invariably  got  back  to  Foley  as 
quickly  as  possible  to  listen  to  the  strains  of  the  music. 
In  this  dilemma  the  manager  suggested  to  Orloff  that 
'he  French  fiddler  should  be  induced  to  play  in  the 
^orks,  and  be  allowed  a  certain  number  of  kopecks 
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according  to  the  quantity  of  rats  iestroyed,  the  name 
of  the  vermin  now  being  legion.  Foley  fell  in  with  the 
offer;  the  French  fiddler  and  the  dogs  entered  the 
works.  Foley  accepted  the  reward,  had  a  bed  stuck 
in  the  oflSce  in  one  corner  of  the  works,  where  fiddling 
was  carried  on  as  usual.  The  dogs  soon  destroyed  the 
rats,  and  the  French  fiddler  became  the  greatest 
favourite  with  both  managers  and  men  at  this  famous 
slitting  mill  on  the  slopes  of  the  Ural  Mountains.  Foley 
next  undertook  to  make  them  some  drawings  of  the 
Notre  Dame  Church  at  Paris,  for  which  purpose  he 
obtained  paper  and  materials  ;  and  in  this  way  at  night, 
with  no  company  in  the  office  but  the  faithful  dogs 
'  Estav '  and  '  Petri,'  did  he  make  his  plans  of  the  Eussian 
slitting  mill.  We  must  now  introduce  our  readers  again 
to  him  at  the  Hyde  Works.  The  object  of  his  absence 
soon  became  known.  The  cutters  were  made,  the  mill 
was  erected  and  commenced  work ;  but,  alas !  it  was  a 
failure,  it  would  not  sht  the  rods.  By  some  accident  he 
had  lost  one  section  of  his  plan,  and  Foley  became  taci- 
turn, moody,  and  disconsolate.  Without  the  slightest 
intimation,  after  a  lapse  of  six  months,  he  absented 
himself  again,  and  managed  once  more,  with  fear  and 
trembling,  to  brave  all  dangers  and  fear  of  suspicion, 
manftdly  embarked  on  the  journey,  fiddling  his  way  again 
to  the  same  Iron  works,  where  he  was  received  with 
open  arms  by  Orloff  and  the  workmen,  the  dogs  not 
being  the  least  overjoyed  at  the  second  advent  of  the 
Frenchman.  He  took  up  his  old  quarters  in  the  office, 
remained  at  the  works  twelve  months,  often  worked 
the  slitting  mill  himself,  made  sure  of  his  plans  this 


ume,  returned  to  Englaiit],  erected  the  slitting  mill, 
made  splendid  rods,  better  cut  and  of  better  Irou  for 
Dsil  purposes  than  the  Russians,  and  what  pei'haps  was 
■A  tbat  time  most  pleasing  to  him,  introduced  a  new 
manufactm-e  into  the  metallurgical  industries  of  his 
iiaiive  country.  The  above  facts  have  been  obtained 
by  us  from  private  friends '  at  Stourbridge,  who  had 
lieen  known  to  the  father  and  grandfather  of  the 
editor  of  the  '  Guide,'  and  may  be  taken  as  the  best 
Mstory  of  this  marvellous  young  Ironmaster  on  record. 
How  Mr.  Foley  got  there  and  back  we  cannot  say ; 
we  know  he  did  not  go  by  a  steamer  to  Ostend  or 
Dover ;  we  know  too  that  he  did  not  travel  by  rail  to 
London  nor  by  canal ;  nor  did  he  put  his  foot  into  a 
railway  car  in  Eussia,  or  effect  his  advent  to  Moscow 
other  than  on  foot.  We  know  likewise  that  he  had  no 
steamer  to  paddle  up  the  Neva  and  drop  him  down  at 
St.  Petersburg.  All  this  we  know,  but  his  privations, 
sorrow,  trouble,  and  anxiety,  with  perils  by  sea  and 
land,  we  do  not  know.  The  Hyde  Works,  however, 
■?stabhshed  by  the  ancestors  of  this  noble  family,  still 
stand  as  a  memento  of  the  advantages  conferred  on 
gland  by  such  femilies  as  the  Foleys  and  such  firms 
^  Messrs.  Lee  and  Bolton,  who  for  many  years  have 
|eu  the  proprietors,  and  still  make  the  best  slit  rods, 
e  rods,  best  bars,  best  best  ditto,  boiler  plates,  sheets, 
gles,  doubles,  plating  bars,  and  in  fact  all  kinds  of 
ton  of  the  best  quality. 


'  Mr.  Rowland  Price  e 
Siourbriilge  Works. 


tlicitor,  nnd  Mr.  Padwick  the  eii^'ineti'  ut  the 
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lie  engravings  annexed  represent  the  Regent's  Grove 
,  being  the  largest  and  most  important  of  this 
n,  where  their  famous  charcoal  sheet  Iron  of  best, 
,  best,  and  best  best  best  are  made.      They  like- 
■  manufacture  corrugating  sheets,  Eussifiu  roofing 
Jieets,  Intliaa  sheets,  and  Canada  plates,  and  indeed 
nil  kiuds  of  sheet  Iron  used  for  galvanising  purposes : 

«r  moulds,  kegs,  drums,  tank-plates,  and  plates  to  ba 
id.  As  a  manufacturer  of  sheet  Iron  Mr.  George 
d*a  practical  experience  and  ability  may  safely  be 
to  be  quite  equal  to  that  of  any  Ironmaster  in  the 
United  Kingdom.  It  will  be  remembered  that  Ambrose 
Beard  and  Sons  formerly  carried  on  a  successfol  business 
at  llie  Regent  Ironworks,  where  the  brand  of  Ambrose 
Beard  and  Sons  obtained  a  celebrity  in  sheets  which 
will  always  attach  to  the  name  of  Beard.  Mr.  George 
Beard  for  some  years  has  been  in  partnership  with  Mr. 
Kbcrhard,  who  is  closely  connected  by  marriage  with  a 
wealthy  family  at  Smethmck,  well-known  in  connection 
u-ith  .'I  great  metallurgical  establishment  at  that  place. 
I  '.4trd  and  Eberhard  at  these  works  continue  to  manu- 
i;tcture  all  the  speciahties  in  charcoal  and  other  best 
t  Iron,  for  which  the  old  firm  of  Ambrose  Beard 
s  were  so  noted,  and  rewarded  by  prize  mcdab 
g.(he  Paris  Exhibition.  The  works  of  Beard  and 
jrhard  are  under  the  constant  and  exclusive  personal 
Uflgement  of  Mr.  George  Beard,  the  former  acting 
Bger  of  the  older  firm  of  Ambrose  Beard  and  Sons 
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gent  Iron  "Works  above  referred  to,  and  the 
U  department  of  these  well-known  works  is 
management  of  Mr.  Eberhard.  We  feel  quite 
ying  no  firm  in  Staffordshire  is  more  likely 
iafcction  to  high-class  buyers  than  Beard  and 
of  the  Eegent  Grove  and  the  Eyre  Street 
assented  by  the  woodcuts  annexed. 


enov  AND  Co.,  Sumuek  Hill  Ikon  Wokks,  Tipton. 

z  were  Mtablkhed  by  Mr.  William  Uillington  and  his  bro- 
dlington,  upwards  of  half  a  century  ago,  and  are  situated 

the  apat  where  the  Tipton  old  church  formerly  stood. 
iU  beloi^  to,  and  are  carried  on  by  Mr.  William  Millington 
Bw,  Mr.  Samuel  Leea  Millington.  The  latter  resides  at 
Oak  House,  formerly  occupied  for  so  many  years  by  the  late 
ms,  Esq. ,  which  will  be  remembered  with  interest  by  most 
linent  Ironmasters  who  have,  from  time  to  time,  visited 
Phillip  Williams,  who  for  the  influence  he  exercised  for 
e  trade,  astuteness  in  all  commercial  matters,  and  sound 
le,  had  no  rival  in  the  Black  Country.  These  works  are 
ban  omamentel  in  their  external  aspect ;  the  works,  how- 
Tes,  the  steam  engines,  rolls,  and  machinei?  are  abreast 
ireas  of  to-day  ;  the  boiler  plates,  and  other  kinds  of  Iron 
firm  are  known  and  appreciated  in  the  market.  W.  MU- 
So.'b  boiler  plates  were  honourably  mentioned  at  the  Paris 
rith  Earl  Granville,  Shelton  Bar,  Barrows  and  Hall  (the 

the  British  Iron  Companies,  and  from  that  day  to  this 
hia  firm  has  maintained  a  high  position  in  all  markets, 
iken  here  to  select  good  Pig  Iron,  and  Mr.  WilUam  Mil- 
,  from  the  first  was  a  thoroughly  practical  man,  having 
lid  personal  attention  te  the  construction  of  his  works, 
ity  of  his  brand  of  Iron,  In  our  own  recollection  the  . 
een  enlarged  from  time  to  time,  and  improvements  and 
lade,  until  the  completion  was  obtained  as  represented  in 
(  opposite. 
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CHAPTER  XVI. 

THK  HORSELEY  FIELDS  CHEMICAL  WORES,  WOLTERHAJIPTO.V, 

PROPRIETORS,   MUSSES.   WILLLUI  B.ULEY  ANB  SON. 

These  well-known  worka  were  established  aearly  hftlf 
a  century  ago,  having  been  first  opened  in  1828, 
by  Mr.  William  Bailey,  and  during  this  long  period 
have  acquired  and  retained,  through  the  energy, 
industry,  and  perseverance  of  the  present  senior  partner 
and  founder,  a  world-wide  celebrity  for  the  philo- 
sophical, medical,  chemical,  and  photographic  prepara- 
tions they  have  produced. 

Some  of  those  domestic  medicines  now  to  be  found 
in  aU  countries  and  in  every  druggist's  shop  were  first 
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(ued  to  the  trade  from  the  above-mentioned  works, 
and  a  large  number  of  those  chemical  salts  and  pre- 
parations which,  at  the  beginning  of  the  present  century, 
were  merely  '  laboratory  curiosities,'  handled  by  learned 
professors  with  a  kind  of  scientific  reverence  due  to 
^Aeir  rarity  and  costliness,  have  been,  under  the  inQu- 
^Hiee  of  gradually  improving  methods  of  manufacture 
^^B  these  works,  rendered  capable  of  being  reatlily  and 
3ieaply  produced,  so  that  at  last  tliey  are  supplied  by 
tons  instead  of  ounces,  and  play  no  unimportant  part  in 
tlie  trade  and  manufacturing  processes  of  the  coimtry. 
As  an  example  of  the  former  class,  we  may  point  to  the 
fluid  magnesia,  now  indissolubly  connected  with  the 
name  of  William  Bailey ;  and  as  an  instance  of  the 
latter,  the  curious  volatile  fluid  called  bisulphide  of 
carbou  may  bo  taken.    This  was  discovered  in  1796 
by  Lampodivus,  and  has  been  an  object  of  interest  and 
study  to  many  chemists  since  that  date.     Its  great  sol- 
vent   powers    for  India   rubber,    gutta   percha,   and 
resmous  gums,  its  inflammability  and  genersd  charac- 
teristics, fitted  it  for  a  variety  of  purposes  in  the  arts ; 
but  its  high  price  proved  for  a  long  time  a  barrier  to 
its  commercial  use.    Liquids  costing  a  sovereign  a  pound 
arc  liardly  capable  of  very  extensive  application ;  now, 
Iiowevei',  bisulphide  of  carbon  can  be  purchased  for 
'ws  than  6d.  a  pound,  and   is   consequently  manu- 
factured by  tons.    Shortly  after  the  Great  Exhibition 
^- 1851  it  was  proposed  to  be  used  for  war  purposes  by 
^-  Wentworth  L.  Scott,'  of  whose  Volcanic  Shells  and 

'  Now  well-known  by  his  reBearchea  upon  tha  chemistry  of  fooil 
^'1  Mnituy  science. 
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Annihilating  Flmd  it  formed  an  important  constituent. 
About  this  time  Messrs.  William  Bailey  &  Son,  the 
firm  who  first  produced  this  fluid  as  an  article  of  com- 
merce, were  selling  it  at  about  ten  or  twelve  shillings 
a  pound,  and  since  that  time  their  production  of 
it  has  continually  increased,  imtil,  as  we  have  said 
before,  it  is  now  dealt  in  by  the  ton,  and  is  largely 
used  for  the  extraction  of  oils  from  seeds,  wool,  cotton- 
waste,  and  other  substances. 

Hyposulphite  of  soda  may  be  cited  as  another 
original  specialiU^  for  many  years  peculiar  to  Horseley 
Fields  Chemical  Works,  but  now  largely  manufactured 
throughout  Europe.  As  our  readers  are  doubtless 
aware,  this  salt  is  the  sheet-anchor  of  photographers 
after  nitrate  of  silver,  as,  until  very  recently,  it  was 
upon  his  '  hypo  bath '  that  he  depended  entirely  for 
the  '  fixing '  of  his  solar  pictures.  In  Manchester  and 
elsewhere  it  is  used  for  what  is  termed  Antichlor,  by 
which  the  excess  of  chlorine  is  removed  from  their 
bleached  goods.  This  product  brings  us  quite  naturally 
into  photography,  but  space  forbids  us  descanting  upon 
the  photographic  chemicals  manufactured  at  these 
works.  Suffice  that  the  several  preparations  associated 
with  the  name  of  that  veteran  photographer,  Mr. 
Thomas  Sutton,  are  prepared  solely  at  the  Horseley 
Fields  Chemical  Works. 

Whether  in  relation  to  medicine,  photography,  or 
other  applied  sciences,  the  purity  of  chemical  prepa- 
rations is,  of  course,  an  all-imjportant  point,  and  it 
was  owing  to  this  quality  that  a  medal  was  gained 
by  Messrs.  William  Bailey  &  Son's  preparations  at  the 
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International  Exhibition  of  18()2.  This  firm  has  for 
years  been  cntruated  with  the  manufacture,  ou  a  large 
scale,  of  chemicals  for  the  War  Department  and  Post 
OfBce ;  and  more  recently  the  telegraphic  section  of 
tlie  latter  has  sought  supplies  for  its  batteries  from  the 
Horseley  Fields  Works. 

A  special  hst  of  telegraphic  chemicals  informs  us  that 
no  less  than  forty-six  acids,  salts,  and  other  preparations, 
are  manufactured  for  the  uses  just  indicated,  and  supplied 
to  Her  Majesty's  government  and  the  principal  railway 
companies.  Mercurials,  an  old  specialitc  of  the  firm, 
hold  a  prominent  place  herein,  as  also  in  the  Phanna- 
ceutical  List  proper.  Beanes'  patent  brewing  material, 
and  Bailey's  universal  finings,  as  sanctioned  by  the 
Board  of  Inland  Revenue  for  the  use  of  brewers,  are 
also  among  the  articles  inanufactmred  at  these  works. 
The  most  important  preparation  of  all,  however,  in 
ilessrs.  Wniiiun  Bailey  &  Son's  manufactory  is,  perhaps, 
their  patent  bisulphite  of  lime,  the  uses  of  which,  as  a 
preserver  of  fresh  meat,  a  regulator  of  the  fermentation 
of  malt  liquor,  a  restorer  of  musty  casks,  and  a  preventive 
of  cattle  disease,  are  becoming  more  and  more  appre- 
ciated in  all  ci\-ilized  countries,  and  must  be  tolerably 
familiar  to  our  readers. 

Our  hurried  notice  of  Horseley  Fields  Chemical 
Works  shall  conclude  by  narrating  that  the  latest 
event  in  its  history  was  the  visit  of  the  Burmese  Em- 
bassy and  suite,  which  took  place  in  November  last, 
when  their  excellencies  spent  a  considerable  time  in 
inspecting  the  various  processes  and  appliances,  and 
expressed  themselves  as  having  been  more  interested 


therein  than  in  anything  else  they  had  seen  in  the  Mid 
land  counties. 

Being  ourselves  membera  of  the  Pharmaceutical 
Society  of  Great  Britain  from  its  foundation,  and 
having  studied  chemistry  at  one  of  the  principal  labo- 
ratories in  Wolverhampton  for  two  years,  during  which 
time  we  were  pennitted  to  visit  and  improve  ourselves 
in  the  art  of  practical  chemistry  at  thia  famous  labora- 
tory, we  have  much  pleasure  in  giving  a  brief  sketch 
of  this  great  establishment,  which  has  a  world-wide 
fame,  and  which  has  always  supplied  ua  with  acids  and 
other  chemical  products  employed  in  ferruginous  and 
metallurgical  analysis,  purity  of  the  chemicals  being  a 
sine  quA  non  for  correct  determinations. 


BLAKE  S  STONE-BREAKERS  AXD   ORE-CRUSIIERS. 
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So  WELL  known  are  these  machines  (Blake's  Stone- 
breakers  and  Ore-crushersJ,  manufactured  by  H.  B. 
Marsdeu,  the  sole  proprietor,  at  the  Soho  Foimdry, 
Leeds,  that  it  is  often  the  case  that  journals  in  the  trade, 
and  out  of  the  trade  too,  in  noticing  any  new  improve- 
ments of  the  same,  say, '  Of  the  machines  themselves  it 
would  be  superfluous  for  us  to  speak,  their  merits  being 
so  well  known.'  Now  we  can  readily  endorse  the 
statement  as  to  their  being  well  known,  and  also  that 
they  are  in  extensive  use  all  over  the  world  ;  but 
when  we  consider  the  numerous  uses  to  which  these 
machines  can  be  put,  we  are  bound  to  say  their  merits 
are  not  so  well  known,  or  rather  appreciated,  nor  are 
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bey  in  such  esteasive  use  as  they  ought  to  be,  looking 
at  their  intrinsic  value.  It  is  indeed  surprising  to  many 
to  hear  that  Marsden's  Stoue-breakers  are  used  in  the 
remote,  and  till  lately  to  some  extent  the  unapproach- 
able, islands  of  Japan,  that  Marsden  sends  out  his 
machines  for  use  on  the  Ceylon  and  Cape  railways, 
under  the  auspices  of  Her  Britannic  Majesty's  Govern- 
ment ;  that  Marsden's  machines  are  dragged  up  the 
^mountainous  heights  of  Bolivia  and  Peru  by  mules  for 


|''*e  crushing.  With  tliis  view  we  illustrate,  on  a  small 
*^e,  one  or  two  of  Mr,  Marsden's  numerous  machines ; 
"le  first  is  the  fixed  machine,  with  revolving  screening 
apparatus,  and  fitted  with  H.  E.  M.'s  new  patent  cubing 
Jfw  for  the  production  of  road  metal,  of  a  form,  as  the 
"iiine  of  the  jaw  implies,  best  suited  for  road  making. 


M 
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This  machine  ought  certainly  to  be  used  in  every  town 
ship  and  highway  district ;  when  it  is  remembered  how 
higli  the  price  of  labour  at  present  is,  and  that  the  cost 
per  tt-tn  for  hand-broken  stone  is  at  any  rate  from 
I*.  6d.  to  3s.  in  different  districts,  for  labour  alone,  and 
that  by  these  machines  the  cost  is  not  more  than  lyi., 
or  to  go  to  the  outside  l^'^.;  per  ton,  we  think  it  wiU, 
be  readily  allowed  we  do  good  service  by  urging  this 
matter  upon  the  notice  of  all  corporations,  road  trusts, 
and  higliway  boards.  The  next  machine  we  illustrate 
is  of  the  same  class,  but  instead  of  being  fixed  it  ia 
upon  wheels,  with  horse-shafts,  to  travel,  and  can 
also  be  so  arranged  as  to  be  combined  with  Marsden's 
Steam  Eoad  Eoller.  Then  he  has  a  smaller  machine, 
upon  feet,  for  use  when  less  quantities  are  required, 
and  when  it  is  desirable  to  dispense  with  steam  and 
use  only  hand  power ;  in  fact  these  can  be  worked  by 
hand  or  steam  power  as  desired  ;  they  are  very  useful 
for  sampling,  or  even  for  doing  the  same  class  of  work 
as  the  larger  and  more  powerful  machines.  The  fourth 
machine  we  illustrate  shows  gi-eat  economy  of  space, 
being  an  engine  and  machine  combined,  for  use  where 
space  is  an  object,  or  where  driring-belts  and  gearing 
are  objectionable,  Mr.  Marsden  has  machines  in  many 
varieties,  all  designed  for  the  purpose  of  breaking  or 
crusliing,  as  needed,  the  hardest  of  materials  to  any 
requu'ed  size  ;  and  lastly,  for  hb  numerous  patents  and 
improvements  he  has  received,  at  the  hands  of  the  best 
judges  at  such  as  the  K.  A.  S.  shows,  and  other  exhibi- 
tions, upwai'da  of  thirty  fii-st-class  gold  and  silver 
medals.    Our  readers  should  enquire  for  themselves. 
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and  if  their  enquiries  are  satisfEu^tory,  adopt  whichever 

mwhine  their  peoJi,^  work  teqies.  li  U..y  •ill 

find  that  they  are  able  to  produce  more  work  in  less 
time,  with  greater  economy^  in  smaller  space,  and 
with  very  much  less  cost  of  labour,  than  heretofore.^ 

^  A  short  time  since  we  iiitnessed  iritli  pleasure  one  of  these  large 
machines  in  operation  ai  the  noble  Ead  Granyille's  Prior's  Lee  Blast 
Furnaces,  where  the  mottster  crusher  did  its  work  marrelloiisly  well 
upon  the  Argillaceous  Shropshire^  Ironstone,  to  lafgely  consumed  at 
these  famous  Iron  worksj 
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CHAPTER  XVn. 

NORTH  AND  SOUTH  WALES  IRON  DISTRICT. 

North  Wales  has  10  blast  fiimaces,  2  at  Brymbo, 
belonging  to  the  Brymbo  Company,  3  at  Ffrowd,  Spar- 
row &  Poole,  3  at  Euabon,  and  2  atMostyn.  The  Pfrowd 
pigs  are  of  superior  quality,  and  fetch  a  high  price  ih 
South  Staffordshire,  being  highly  approved  of  by  the 
Staffordshire  makers.  Brymbo  are  hkewise  well  known 
for  strength  and  other  desirable  qualities.  There  are  19 
blast  furnaces  using  anthracite  coal  in  South  Wales ; 
Glamorganshire  has  12,  Brecknockshire  14,  and  Mon- 
mouthshire  62,  which  comprise  the  South  Wales  group, 
the  Ebbw  Vale  Company  being  the  largest  works  in 
Wales,  having  21  blast  furnaces  in  Wales ;  say  at  Aber- 
sychan,  6 ;  Pontypool,  4  ;  Sirhowy,  5 ;  Ebbw  Vale,  3 ; 
Victoria.  3  ;  1  in  the  Forest  of  Dean  ;  in  all  22 ;  they 
have  likewise  4  large  mills  and  forges,  9  mills  for  raUs 
and  plates,  namely,  Abersychan  and  Pentwyn,  Victoria, 
Ebbw  Vale  and  Pontypool,  in  all  180  puddhng  fiimaces, 
and  4  Bessemer  converting  cauldrons,  8  tons  each. 
Their  coal  and  Iron  mines  are  perhaps  the  best 
and  most  extensive  in  Monmouthshire.  Mr.  Alder- 
man Curtis,  of  Manchester,  is  the  chairman  of  the 
Company ;  Mr.  Joseph  Eobinson  and  Mr.  Carter  are 


158        NORTH  AND  SOUTH  WALES. 

the  London  agents;  Mr.  Eowbotham,  secretary.* 
This  company  are  expected  to  make  large  profits 
next  year.  Next  to  this  Mr.  Eobert  Crawshay,  of 
Cyfartha,  and  the  Aberdare  and  the  Llynvy  Com- 
pany have  the  largest  number  of  puddling  furnaces 
in  Monmouthshire.  The  Dowlais  Company  have  17 
blast  furnaces  and  161  puddling  furnaces  at  Dowlais ; 
Fothergill  &  Hankey  have  10  blast  furnaces,  and  54 
puddling  furnaces ;  and  the  Aberdare  Company  have 
5  blast,  and  60  puddling  furnaces.  These  are  the 
largest  Ironmasters  in  Wales,  the  bulk  of  their  own 
Iron  being  rolled  into  rails.  While  we  write  the 
men  are  all  on  strike  for  wages,  all  these  works  having 
been  closed  for  a  whole  month.  There  are  numerous 
other  large  works  in  South  Wales  which  will  be  foimd 
in  the  list  in  the  '  Guide.' 

There  are  several  large  works  in  Wales  that  work  on 
bars,  the  Llynvy  Vale,  Plymouth  Forge,  Cwmbrian  and 
Blaenavon  ;  the  bulk  of  the  Iron,  however,  produced 
here  for  years  past  has  been  converted  into  rails; 
the  largest  makers  of  this  article  being  the  Ebbw 
Vale  Company,  the  next  in  this  respect  is  the  Dowlais 
Company.  Without  doubt  the  Welsh  Ironmasters  as  a 
body  are  amongst  the  most  wealthy  makers  in  England. 
All  old-established  concerns,  sometimes,  in  adverse  state 
of  trade,  are  compelled  to  work  month  after  month, 
almost  without  profit,  with  a  view  of  keeping  the  men 
together,  and  patiently  waiting  for  the  advent  of  better 

^  Mr.  GroYGy  the  late  secretary,  has  taken  an  important  position^  at 
the  request  of  the  Board,  in  Wales  near  to  the  works,  and  Mr.  Row* 
botham  has  been  appointed  secretary  in  his  stead. 
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prices.  The  interval  from  the  dose  of  1866  to  1870, 
was  a  specimen  of  the  bad  times  above  referred  to.  A 
reference  to  the  table  foUowiog  shows  that,  although 
the  Iron  trade  generally  was  so  good  last  year,  there 
was  a  considerable  falling  off  in  the  demand  for  rails 
for  export,  which  the  Welsh  masters  depend  upon, 
the  United  States  being  conspicuous  in  the  diminution 
of  requirements. 


B*naK<i«rUdli>18ntott» 
OounDtai  bctow 

Uontb 

r-           1 

lail 

IgTS 

18J1 

1B7I 

Tom 

Toni 

TtoD. 

Tom 

TuRtiuia    .         .         .         . 

894 

7.261 

78,367 

106,305 

„   Sweden  .        .        .        . 

801 

1,114 

10,918 

12,272 

,,    Germaiiy 

648 

939 

50,287 

50,275 

„    Holland. 

265 

1,373 

14,868 

5,026 

„  Franco  . 

6 

29 

3,653 

2,120 

„    Spain  and  CanarisH 

1,173 

1,883 

12,199 

11,010 

„    Austrian  Tenitoriea 

16 

51 

24,260 

7,988 

„   Egypt     .... 

2,400 

1,556 

16,759 

14,473 

„    United  States 

37,372 

31,686 

612,277 

472,760 

„    Spaniah  W.  India  Islands 

143 

547 

3,848 

2,315 

„    Braal     .        .        .        , 

1,124 

1,578 

20,519 

30,710 

„    Pern       .... 

2,337 

1,968 

29,263 

34,874 

„   Chili       .        .        .        . 

98 

133 

11,130 

2,845 

„    Britiah  North  America   . 

216 

1,044 

61,961 

77,248 

„       ,.       India. 

1,219 

1,047 

14,652 

„    Aiurtralia 

964 

3,937 

14,691 

25,091 

„    Other  Countries 

Total         .        . 

9,461 

10,792 

81,675 

83,586 

59,127 

65,938 

981.197 

947,648 
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CHAPTER  XVin- 


SCOTLAND. 


Whatever  branch  of  trade  our  good  friends  beyond 
the  Tweed  take  up,  a  combination  of  perseverance  and 
shrewdness  (the  most  prominent  featm-e  in  the  Scottish 
character)  enables  them  to  run  a  fair  race  with,  and 
often  rival  us  in  great  industries.  The  ship-yards  on  the 
banks  of  the  Clyde,  the  jute  mills  at  Aberdeen,  and  the 
industries  of  Paisley,  all  corroborate,  in  an  eminent 
degree,  this  view  of  the  question.  Iron  is  another 
instance  of  the  successful  perseverance  of  Scotchmen. 

The  time-honoured  Carron  Foundry  too,  in    the 
thousand  and  one  articles  fiashioned  here,  defies  the 
competition  of  England,  and  regularly  makes  its  fair 
share   for  the    requirements  of  England   and   other 
countries.      Since   the    invention  by   a    Scotchman, 
of  hot-blast    smelting,    the   Scotch    Iron   trade    has 
been  extended  in  a  marvellous  degree,  and  the  con- 
sumption of  No.  1  Scotch  Iron,  both  at  home  and 
abroad,  has  increased  in   the    same   ratio,   616,933 
tons.^    There  can  be  no   doubt  that  the  quality  of 
certain  brands   of   Scotch   pigs  are  far  superior,  for 
foundry  purposes,  to  any  other  made  in  this  or  any 
foreign  country.    The  superiority  must  be  attributed 
to  the  variety    of  the    kinds    of   Ironstone   which 

*  Exported  last  year. 
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abound  in  Scotland,  and  the  admirable  adaptability  of 
Scotch  coal,  under  proper  manipulation,  to  the  pro- 
duction of  No.  1  Iron.  The  old  districts  of  South 
Wales,  Staflfordshire,  and  Shropshire,  make  very  little 
Xo.  1 ;  and  although  Staffordshire  has  no  less  ^  than  198 
blast  furnaces,  only  18  are  at  this  moment  working 
on  Nos.  1  and  2.  Out  of  these  Messrs.  Grazebrooks 
make  a  very  old  speciality,  which  does  not  compete  in 
the  general  foundry  trade,  being  cold  blast  and  very 
high  in  price.  Therefore  the  number  of  fiimaces  in 
Staffordshire  making  No.  1  Iron  is  only  16  :  not  half 
the  number  of  the  furnaces  constantly  kept  in  work  by 
the  Scotch  makers  of  the  famous  Gartsherrie  and 
Eglinton  brands ;  the  reason  of  this  being  that  the 
present  coal  of  Staffordshire  is  not  adapted  to  it: 
the  only  fuel  left  fit  for  making  No.  1  is  the  thick 
coal ;  this  being  scarce,  makers  are  unable  to  - 
compete  with  Scotland  out  of  their  own  district: 
Staffordshire  has  long  since  abandoned  the  melting 
trade  to  Scotland.  The  ordinary  melting  pig  Iron 
made  in  Staffordshire  at  the  best,  is  very  inferior 
to  Scotch,  and  always  will  be  so,  the  greater  part  being 
made  from  cinder.^  The  young  and  thriving  district  of 
Middlesborough,  during  the  last  few  years,  has  man- 
fully kept  abreast  with  Scotland  in  quantity ;  indeed  in 
this  respect  leaving  Scotland  in  the  rear,  but  in  quahty 
it  is  still  behind,  and  it  is  questionable  whether 
it  will  ever  be  able  to  produce    an    article  of  any- 

^  These  figures  embrace  North  and  South  Staffordshire. 

'  H.  B.  Whitehouse  &  Sons,  of  Priorsfield,  being  rich  in  thick  coal 
are  an  exception,  and  still  make  the  very  best  melting  Iron.  Their 
brand  is  in  high  repute,  selling  to-day  at  7^.  per  ton. 
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tiling  like  equal  value  iu  No.  1  to  Langloan,  Coltness, 
and  Gartsherrie;  never,  we  believe.  The  Scotch  smelling 
firms  are  the  most  extensive  in  the  world,  W.  Baird  & 
Co.  having  no  less  than  37  blast  furnaces,  the  Coltness 
Company  12,  and  the  Moiikland  9.  The  largest  num- 
ber in  Wales,  by  one  Company  (the  Ebbw  Vale)  is  22, 
and  in  England'  17,  the  Eight  Honourable  Earl 
Granville's,  chief  partner  at  Lilleshall,  where  there  are 
9  furnaces ;  his  Lonlship  also  has  8  blast  furnaces  at 
Skelton,  in  Staffordshire,  in  all  17  blastfurnaces.  That 
which  redounds,  however,  most  to  the  success  of  the 
Scotch  makers  over  all  others,  is  their  ability  to  make 
such  a  very  large  proportion  of  superior  Scotch  No.  1 
pig  Iron,  commanding  the  highest  price  both  at  home 
and  abroad;  the  brands  to-day  of  No.  1  being  165s., 
F.O.B.,  in  the  Clyde ;  tlie  make  of  Scotland  last  year 
was  1,090,000  tons,  being  a  decrease  of  70,000  tons  on 
the  previous  year,  owing,  we  believe,  more  to  the  un- 
willingness of  the  men  to  bring  the  usual  quantities  of 
coal  to  grass  than  any  other  circumstance.  It  has 
been  said  that  Ironstone  is  getting  scarce.  We  can- 
not endorse  this  hypothesis.  Scotland  abounds  with 
Ironstone  of  the  very  best  kinds  for  foundry  Iron  ; 
we  spe-ak  advisedly  when  we  say  that  the  Shott'g 
Company,  at  Castle  HiU,  and  other  leases  contiguous 
thereto,  have  Ironstone  mines  which,  if  opened,  would 
be  capable  of  supplying  50  blast  furnaces  for  60  years  ; 
probably  some  of  the  great  makers  may  not  be  in  such 
a  favourable  position  in  respect  to  mines  ;  on  the  whole, 
however,  Scotland  has  nothing  to  fear  on  tliis  head. 

'  TIiB  Great   Barrow  Steel  Company  have  IG,    Bcilckow  &   Vau- 
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Coal  is  another  question.  The  N"o.  1  Iron  of  Scotland 
draws  largely,  nay  much  larger  per  ton  of  Iron,  on  the 
coal  mines  than  any  other  country,  simply  because  they 
make  most  No.  1,  which  everybody  knows  consumea 
proportionately  more  coal  than  No.  2,  or  lower  num- 
bers of  forge  Iron  generally  made  elsewhere ;  and  if 
Scotland  retrogrades  from  any  other  cause  than  the 
folUes  of  the  colliers,  we  must  attribute  it  to  a 
deficiency  of  coal,  a  good  and  cheap  supply  of  which  is 
a  sine  quA  non  for  the  profitable  manufacture  of  No.  1 
melting  pig  Iron.  We  put  this  as  a  mere  hypothesis, 
believing  as  we  do  that  the  vast  stores  of  coal  in  the 
(.■rust  of  the  earth  in  Scotland  are  adequate  to  the 
craving  requirements  of  the  127  furnaces  now  in  blast, 
and,  if  the  colliers  will  only  attend  to  their  work  re- 
gularly, it  can  easily  be  brought  to  grass,  keeping  the 
make  of  Scotch  Iron  up  to  the  uonnal  point.  In  the 
iiianufacluriug  departments  Scotland  has  not  kept  pace 
with  her  smelting  fiirnaces ;  she  has  but  339  puddling 
furnaces,  far  below  the  number  of  either  StalTordshire, 
Wales, or  Middlesborough.  There  are  14  manufactories, 
ihe  Mossend  Iron  Company,  at  Hollytown,  and  the 
Blochain,  near  Ghtsgow,  beiug  the  largest.  We  have 
not  visited  the  former;  the  latter  works,  however,  we 
are  well  acquainted  with,  and  can  say,  without  fear  of 
contradiction,  that  the  works  are  quite  equal  to  any- 
thing of  the  kind  in  England,  and  are  capable  of  rolling 
large  plates  and  angles  in  a  state  of  perfection  very 
rarely  equalled  at  any  works  in  Great  Britain,  the 
quality  of  the  plates  deservedly  taking  the  highest 
position  in  the  market.      Scotland  has  made  httle  pro- 


164  SCOTLAND. 

gress  at  present  in  the  Bessemer  process.  It  is  ques- 
tionable whether  she  will  ever  be  able  to  take  the 
lead  in  this  department  to  the  same  d^ee  as  she  has 
done  in  melting  Iron,  the  Scotch  Ironstone  being  un- 
favourable to  the  production  of  pig  Iron  of  the  sort 
most  desirable  for  manipulation  in  the  Bessemer  pots, 
owing  to  the  presence  of  phosphorus  in  Scotch  mine- 
ral. We  are  aware  that  much  has  been  said  and  written 
in  favour  of  Spanish  Ironstone,  but  the  fact  stares  us  in 
the  face,  that  the  haematite  ores  of  Cumberland  and 
Barrow  in  Lancashire  are  the  best  in  the  world  for  this 
purpose,  both  in  quality  and  the  quantity  of  the 
Bessemer  Iron  they  yield  ;  besides  which,  these  ores  are 
free  from  phosphorus,  which  is  a  sine  qud  nan.  There 
are  various  reasons  in  our  opinion  why  Scotland  will 
never  be  able  to  compete  with  Barrow-in-Fumess,  and 
the  Frizzingdon  district  of  West  Cumberland,  in  the 
manufacture  of  Bessemer  Iron.  Spain,  Lancashire,  and 
Cumberland  can  never  give  them  haematite  ores  to 
enable  them  to  compete  with  Lancashire  and  Cumber- 
land in  Bessemer  pig,  particularly  when  considerably 
lower  prices  rule  the  market  for  the  metal,  which  we 
must  expect  in  due  course. 

The  Steel  Company  at  Barrow-in-Furness  have  two 
haematite  mines  capable  of  supplying  all  their  16  blast 
furnaces  and  to  spare.  The  Park  Pocket  alone  has 
yielded  365,000  tons  annually  for  the  last  ten  years, 
and  is  more  promising  than  ever.  The  other,  called 
the  Stank,  is  likely  to  turn  out  still  larger  quantities, 
and  Sir  WiUiam  Fairbairn,  after  carefully  analysing 
this  ore,  says  it  makes  the  best  Bessemer  Iron  in 
England. 
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CHAPTEE  XIX. 


THE  CARRON  FOUNDRY, 


The  Carron  Foundry  is  the  oldest  in  Scotland  and 
was  established  1760.  The  manufacture  of  Iron  of  all 
kinds,  however,  in  the  whole  of  Scotland  over  the 
succeeding  twenty-five  years  did  not  exceed  1,500 
tons  per  annum.  Cort's  invention  of  puddling  and 
rolling  in  1783  and  1784  gave  great  impetus  to  the  trade. 
We  know  from  Sir  J.  Sinclair's  statistical  account  in 
1792  that  these  works  consisted  of  five  blast  furnaces, 
made  their  own  firebricks,  had  a  water-engine  that 
worked  seven  strokes  a  minute,  and  raised  3,500 
gallons  of  water  at  one  stroke.  The  same  engine  con- 
sumed sixteen  tons  of  coal  in  twenty-four  hours.  There 
were  likewise  three  cupolas  and  air  fiimaces ;  the 
cupolas  blown  with  blast  from  the  blast  engine.  There 
were  four  boring  mills  to  bore  guns,  cylinders,  &c. 
Anchors,  cables,  and  anvils  were  made  here.  There 
was  a  forge  for  making  malleable  Iron,  and  a  drawing- 
out  forge,  and  convenience  for  marking  bar  Iron  with 
the  brand  it  was  intended  to  bear  after  its  conversion 
into  steel,  &c. 

The  cast  Iron  hammer  and  elve  weighed  one  and  a 
half  tons. 

The  original  Ironworkers  employed  here  were  im- 
ported from  Eussia  and  Sweden — the  great  Iron-making 


countries  at  tins  period.  The  Russian  manager  put  up 
a  alitting-mill,  but  only  to  slit  the  old  hammered  bars 
made  by  the  ancient  process  in  use  before  Cort's 
Patent.  It  must  bo  clearly  understood  that  they  were 
unable  to  slit  nail  rods  here.  (Foley  must  have  the 
honour  of  introducing  this  process  at  the  Hyde  Works, 
Stourbridge,  still  carried  on  by  the  well-known  firm  of 
Lee  &  Bolton.) 

At  this  period  Russia  imported  into  Scotland  1,000 
tons  of  malleable  Iron  per  annum.  Tlie  import  duty 
was  £3  16«.  per  ton.  The  cost  of  Russian  Iron, 
deUvered  in  Scotland,  was  £17  per  ton,  and  the  best 
Swedish,  Danemora,  shipped  at  Oregund,  fetched  jf24 
per  ton.  The  Carron  hammered  this  into  charcoal 
bara,  and  marked  it  with  the  brand  for  making  steel. 
Other  Swedish  Iron  was  imported  of  less  value,  aa  low 
as  £18  10«.  per  ton.  Foreign  Iron  advanced  very 
much  in  price  from  1780  to  1791,  which  stimulated 
the  erection  of  the  Clyde  Works,  which,  we  believe, 
came  in  succession  to  the  Carron.  In  1839  the  trade 
had  considerably  expanded.  The  Monkland  Iron 
Company,  Dunlop,  Wilson  &  Co.,  of  Dundyvan,  the 
Muirkirk  Iron  Company,  WUHam  Dixon,  of  the.Govan 
Iron  Works,  were  all  establislied  in  making  bar  Iron. 
There  were  likewise  two  small  forges  at  Lancefield  and 
the  Gartness.  These  were  all  the  malleable  Iron  works 
in  Scotland  up  to  1839.  From  this  period  the  pig  Iron 
trade  in  Scotland  has  increased  in  an  accelerated  ratio, 
bu'  the  malleable  Iron  trade  appears  now  stationary : 
only  200;00n  tons  of  pigs  were  consumed  last  year  iu 
this  department.  The  great  firm  of  W.  Baird  &  Co. 
have  not  at  any  time  embraced  this  department  of  the 
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trade.  In  conclutling  tins  chapter,  we  congratulate  the 
executive  administration  of  the  old  tirae-honoiired 
C;irron  Company,  the  founders  of  which  did  more  to 
iiitrodvice  Iron  making,  steam  engines,  anchor  and 
8te-el  making  in  the  United  Kingdom  than  any  other 
finn.  It  is  likewise  pleasing  to  observe  that  the 
produce  of  this  ancient  foundry  keeps  abreast  in  the 
markets  of  the  world  with  all  other  competitors. 

The  brand  of  Steel  Iron  made  by  the  Carron  Conipany  stood 
very  tigh  with  the  convertera,  and  after  pnddhng  and  Cort'B 
rolling  were  introdoced  it  was  a  common  practice  to  planish  large* 
eized  bars,  which  coald  now  be  made  much  cheaper  by  Cort'a 
plan.  Bay  from  2J  by  ^,  and  upwards,  ooder  the  elves  of  certain 
ordinary  foi^es  known  to  ns  in  StaSbrd shire.  Spare  bammera 
and  anvils  were  kept  in  readiness,  adapted  with  a  sraootb  anrface 
for  thia  pnrpoHe.  After  the  week's  work  had  been  got  through 
tli«  elve  was  thrown  back  from  the  arm  so  as  to  modily  the  blow, 
and  planishing  oHen  was  carried  ou  nntil  twelve  o'clock  on  a 
Saturday  night,  the  bars  beiii^  stamped  with  a  well-known 
Carron  brand  and  shipped  abroad  as  the  genuine  article  for  con- 
vereion. 

We  ate  glad  to  say  that  this  practice  has  been  abandoned  many 
years,  hot  that  it  did  exist  there  is  no  donht.  We  have  often  seen 
it  practised  at  Kliltfields  fifty  years  since,  and  an  Iron-master  at 
the  head  of  a  firm  of  high  repute  can  speak  to  tlie  same  fact,  for 
his  father-in-law  and  Joseph  Bladon  had  the  shingling  at  these 
works  and  did  the  plantshiiig  and  branding  above  referred  to. 
Joseph  Bladon  was  the  best  sliingler  in  Stafibrdshire,  and  was 
father  to  the  managers  of  this  name  who  have  managed  at  Earl 
Granville's,  Joseph  Bull's,  CliflVale,  the  Bloehain  in  Scotland,  and 
other  eminent  works  in  the  North,  with  so  much  credit  to  them- 
selves and  satisfaction  to  their  employers.  We  give  this  as  in- 
formation in  the  history  of  the  Trade,  believing,  as  we  do,  that 
this  very  qaestionable  practice  is  now  obsolete. 

There  are  other  foundries  in  Scotland  winch  deserve 
special  notice  equally  with  the  old  Carron  Foundry. 
Andrew  M'Laren  and  Company,  of  the  Albion  Ii'on 
Works,  Alloa,  N.B,,  and  174  Upper  Thames  Street, 
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London,  liave  extensive  foundries,  and  their  produce 
has  taken  a  liigli  position  in  the  London  market.  The 
Albion  Iron  Works  are  noted  for  their  stoves  and 
ranges,  high-class  register  stoves,  and  grates  of  all  kinds, 
of  the  newest  pattenis  and  most  useful  construction. 
Ornamental  and  phiin  park  railings,  altar  railings, 
balconettes,  stair  balusters,  pilasters,  columns  and 
verandahs,  including  a  very  large  variety  of  garden 
chairs,  flower  stands,  tables,  and  foimtains,  and  all 
kinds  of  gracefiil  and  elegantly  constructed  garden 
work,  all  kinds  of  rain  water  connections,  hot  water 
pipes,  and  gas  pipes. 

The  grace  and  elegance  of  the  articles,  together 
Ti-ith  the  finish  and  smoothness  of  the  castings  turned 
out  at  this  foundry,  places  them  in  a  position  iu  this 
market  second  to  no  other  establishment  in  the  United 
Kingdom.  Mr.  Andrew  M'Laren  attends  to  the  London 
business  himself  in  Thames  Street,  and  Mr.  John  Baker 
superintends  the  works  in  Scotland,  the  goods  being 
shipped  direct  from  tbeir  works  in  Scotland  to  their 
wliarf  in  the  Thames.  We  have  often  admired  their 
beautiful  castings  at  the  great  warehouse  and  show 
rooms  in  Tliames  Street.  Their  tables  are  the  most 
elegantly  designed  and  beautifully  executed  Iron  furni- 
ture made  at  any  foundry,  elegantly  bronzed  in  the  best 
taste.  Their  new  designs  are  mostly  created  here,  the 
very  highest  class  modeUing  artists  being  always  engaged 
and  at  work  in  Thames  Street.  The  tables  above 
referred  to  are  often  seen,  indeed  generally  used  to 
furnish  the  first-class  restaurants  of  London  and  the 
Continent. 
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i  a  warrant  for  Scotch  pig  Iron  F  The  niime- 
»its  subscribers  to  the  '  Iron  Trade  Circular  ' '  have 
ritten  to  us  for  an  answer  to  this  question  perhaps  a 
iindred  times,  and  although  a  warrant  ia  simple  and 
laily  expliuned,  our  fi-iends  from  time  to  time  have 
ifficulty  in  comprehending  how  a  piece  of  paper  can 
^present  the  value  of  a  tliousand  tons  of  pigs,  indeed, 
ow  the  pigs  themselves,  the  hard  metal  stacked  in 
H  *  Now  called  the  '  Lonilun  Iron  Tnule  Exchange.' 
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Connal's  yard,  ackuowledge  their  owuer  when  the 
wari-ant  is  signed  by  Coiinal  and  Co.,  the  keepers  and 
guardi;uis  of  this  enormous  fold  of  pigs.  Thirty  years 
or  more,  since,  when  the  Scotch  trade  had  expanded,  the 
stocks  had  accumulated  at  the  works,  the  demand  fell 
off,  makers  wanted  buyers,  the  price  of  pig  Iron  was  re- 
duced to  zero.  Merchants  and  others  in  Glasgow,  took 
pigs  from  the  makers  at  these  very  low  prices  until  the 
quantity  held  in  this  way  by  merchants  and  speculators, 
formed  an  important  item  in  bulk  and  value  too.  These 
pigs  ab  initio  remained  on  the  pig  banks  of  the  makers 
and  were  bought  and  sold  as  a  separate  commodity,  as 
'  makers'  engagements,'  The  merchants  relying  on  the 
maker  to  deliver  to  bearer,  according  to  the  scrip 
wliicli  he  held,  and  wliich  the  holder  had  bought  from 
Mr.  A.  or  Mr.  B. 

Our  Scotch  friends  are  proverbially  a  little  '  canny,' 
and  thought  the  pigs  would  be  more  truly  in  their  own 
possession  at  a  public  wharf;  however  this  may  be,  we 
know,  as  old  bankers,  that  a  warrant  made  out  by 
a  pubhc  wharfinger  for  the  metal  which  it  represents 
on  the  wharf,  is  as  safe  for  conversion  from  paper  into 
metal  off  the  said  wharf  as  a  Bank  of  England  note  is 
for  gold;  besides,  the  Messrs.  Connal  ai'e  kind,  oblig- 
ing, painstaking,  gentlemanly  and  considerate.  The 
holder  of  any  warrant  gets  it  transferred  into  his  own 
name,  or  that  of  his  nominee,  in  a  few  minutes  ;  one  of 
the  Messrs.  Connal,  or  Mr.  Young,  being  always  there 
in  business  hours,  every  facility  is  rendered,  not  the 
shghtest  indication  of  '  red  tape '  existing  in  the  o£Ece. 
The  warrant  is  presented,  and  in  a  few  minutes  a  new 
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name  and  owner  is  marked  in  Connal's  register  at  the 
sninll  charge  of  Is.  for  each  hundred  tona,  and  that 
instant  the  former  owner's  legal  right  veSta  in  the  buyer, 
and  the  document  taken  away  '  de  jure  et  de  facto,' 
represents  the  thousand  tons  of  metal,  as  much  as  a 
note  does  a  thousand  sovereigns  at  the  Bank  of  England. 
Did  we  say  as  much  ?  if  you  please  we  will  say  more 
so.  The  warrant  is  convertible  into  metal  under  any 
combination  of  circumstances.  We  cannot  say  this  of 
the  Bank  of  England,  the  precious  metal  is  not  there 
to  meet  all  the  notes  out.  The  pigs,  or  the  metal,  are 
always  in  Connal's  store  to  meet  everj'  warrant  out,  and 
any  holder  may  go  and  examine  them  as  we  have  done. 
There  they  are,  stacked  and  piled  in  metaUic  towers.  ] 
The  Messrs.  Connal  have  kept  this  store  for  thirty  years.  ' 
The  warrant  is  a  more  convertible  note  of  the  Iron  than 
the  bank  note  is  of  the  gold  which  it  represents.  The 
Glasgow  Iron  merchants  are  the  most  extensive  in  the 
world,  and  as  we  before  stated,  they  thought  it  just  as 
well  to  have  the  stocks  in  their  own  hands:  their 'canny' 
bankers  we  are  sure  would  commend  their  prudence  in 
this  respect.  They  appointed  the  Messrs.  Connal  their 
general  storekeepers  of  this  Iron,  agreeing  to  pay  them  so 
much  per  ton  for  unloading,  stackingand  reshipping,  vary- 
ing from  Is.  to  Is.  Gd.,  at  present  Is.  Gd.  to  Is.  Sd.,  paid 
by  the  parties  storing  the  Iron,  at  so  ranch  per  month  rent 
for  every  ton  sent,  while  the  Iron  remains  in  their  posses- 
sion, a  very  satisfactory  arrangement,  we  should  think, 
for  all  parties.  When  a  large  business  is  being  done 
in  and  out,  we  suppose  the  Messrs.  Connal  do  tolerably 
well,  small  as  their  fees  are.     When  trade  falls  off,  then 
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the  revenue  of  the  wharf  depends  more  on  the  trifling 
sum  paid  for  rent,  but  the  Messrs.  Connal  never  grum- 
ble,  but  patiently  wait  for  better  times   and  more 
business.     We  should  remark  here  that  the  freehold  of 
these  gigantic  yards  is.  the  property  of  Messrs.  Connal. 
Since  this  store  has  been  established,  competitors  have 
started  with  opposition  stores,  the  railway  company 
being  the  most  formidable.    The  willing  attention,  how- 
ever, and  obliging  manners  of  the  Connak  leave  their 
stores  without  a  rival.    We  think  the  Eailway  has  about 
three  hundred  tons  ;  formerly  the  Carron  Company  held 
a  large  stock,  but  this  old  stock  being  cleared  off  and 
each  of  the  other  makers  holding  ar^  present  but  very 
moderate  quantities  in  stock,  Connal's  store  now  con- 
tains the  only  available  stocks  worth  mentioning,  and 
the  only  pigs  which  are  sold  by  warrants  passing  from 
one  merchant  to  another  in  no  other  way  than  that 
now  in  practice,   viz.,    by   certificates   or  warrants, 
whichever    you  please  to   call   them,   made   out  by 
Messrs.  Connal   the  Storekeepers,  copied  from  their 
register  of  each  lot,  which  is  the  legal  register  of  owner- 
ship of  such  lot  of  Iron  being  held  by  the  storekeeper 
for  and  on  account  of  the  registered  owner.     The  free- 
hold of  the  wharf  being  the  property  of  the  whar- 
finger, the  Iron   is   safe. against  all  claims  and  con- 
tingencies, except  the  legal  charge  for  rent  which  makes 
the  warrant  legal   and  the  Iron  safe  to   the   owner 
against  any  contingency^  rent  excepted. 

It  follows  that  the  holder  of  such  a  registered  warrant 
has  possession  of  the  Iron  as  securely  as  if  the  metal 
was  stacked  in  the  holder's  own  yard. 
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A  word  on  the  Glasgow  Exchange  must  close  our 
remarks  on  Scotch  Warrants. 

The  Exchange  is  a  handsome  bmlding/  abreast  in  all 
respects  with  Glasgow  and  its  Iron-making  surround- 
ings. The  Iron  Market  opens  at  11  o'clock ;  the  mer- 
chants assemble  here  punctually,  and  by  a  peculiar  in- 
stinct monopolize  any  spot  they  choose  in  the  Grand 
Area  of  the  Exchange,  and  a  foreign  interloper  quickly 
comprehends  that  He  is  not  wanted  in  the '  ring.'  Num- 
bers of  the  old  firms  avoid  the  active  part  of  the  busi- 
ness on  the  Exchange ;  still,  they  are  there  to  instruct 
the  junior  partner  or  authorized  clerk  who  does  the 
business ;  there  are  likewise  numerous  highly  respect- 
able merchants  who  do  their  Own  business.  In  times  of 
excitement  and  rapid  changes  in  price  the  scene  in  the 
Iron  Circle  on  the  Glasgow  Exchange  is  interesting  in 
the  highest  degi'ee. 

At  11  o'clock  aU  are  punctually  there,  'bulls  '  and 
'  bears '  rush  to  the  spot,  the  tallest  leaning  their  heads 
over  firom  the  outer  circle,  attentively  listening  to  the 
conversation  and  offers  of  the  inner  circle  of  the  group. 

The  reader  must  observe  that  the  group  consists 
entirely  of  Iron  merchants ;  probably  ten  or  fifteen 
minutes  elapse  without  business.  The  greatest  attention 
is  directed  by  the  outer  circles  of  the  group,  now  to  the 
great '  bulls  '  in  the  centre  of  the  *  ring ; '  the  throng 
increases,  outsiders  feel  more  interested  at  a  distance ; 
this  Iron  group  becomes  now  the  observed  of  all  ob- 
servers. 

The  merchants  now  appear  more  intensely  anxious, 

^  See  engraving  on  page  169. 


174  IRON  WARRANTS. 

standing  on  tiptoe,  eyes  and  ears  exercised  to  the 
utmost,  as  though  something  very  important  was  trans- 
piling.  In  an  instant  the  physiognomy  of  the  group 
changes,  the  anxiety  to  see  and  hear  ceases,  the  group 
partially  breaks  up,  the  leading  men  appear  to  take 
breath  and  indulge  in  conversation  with  those  around 
them,  and  everybody  tells  his  neighbour  pigs  are  up  2^, 
per  ton,  2,000  tons  having  been  sold  for  cash  at  this 
advance,  and  numerous  buyers  at  the  same  figure.  The 
first  sale  fixes  the  price  for  the  moment.  After  a  little 
pause  the  same  throng  fix  themselves  perhaps  on  ano- 
ther spot,  a  repetition  of  the  former  scene  ensues,  tele- 
grams are  seen  handed  about  the  Exchange,  probably 
an  advance  of  another  Is.  is  estabUshed;  the  morn- 
ing market  closes  a  shade  easier.  Business  is  suspendecj^ 
in  Iron  until  two  o'clock,  when  this  extraordinary  groix^ 
re-assemble  and,  in  exciting  times,  an  advance  of  fixv^ 
3^.  to  5^.  per  ton,  in  a  day,  has  often  been  establish^  ^, 
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HATWAED   TTLEE   AM>    CX).  8    WORKS,   FOUNDRIES 
>  FITTING  SHOPS    LV     WIIITECROSS  STREET,   LOKDON 
I  AKD   LUTON,  BEDS. 

The  business  of  Messrs.  Hayward  Tyler  &  Co.,  of 
Whitecross  Street,  London,  and  Luton,  Beds,  may  rank 
among  the  oldest  treated  of  in  tJiese  pages.     It  appesirs 
^Bp  have  been  established  in  1815  by  William  Russell, 
^Kpupil  of  the  celebrated  Joseph  Bramali,  and  for  many 
^^ears  was  conducted  on  a  scale  not  very  extensive  in 
Clerkenwell,  London.     The  branches   of  engineering 
carried  on  were  those  to  which  Mr.  Bramah  had  given 
6u  much  attention,  and  of  wliich  he  may  be  almost 
named  the  founder,  viz.,  hydraulic  presses  and  ma- 
chinery for  making  soda  water.    In  1827,  Mr.  Itussell's 
hands  were  strengthened  by  tJie  able  co-operation  of 
Sir.  John  Briggs,  who  stiE  continues  his  valued  and 
p/Ecient  assistance  to  the   present  proprietors  of  the 
firm.     In  1835,  on  Mr.  Busscll's  death,  the  business 
"W-as  taken  by  Mr.  Hayward  Tyler,  who  carried  it  on 
■Until  his  death  in  1855,  when  it  was  purcliased  from 
i»is  widow  by  Mr.  Robert  Luke  Howard.     This  gentle- 
*r»an  and  his  brother  Mr.  Eliot  Howard  are  the  present 
**-^a(l8  of  the  firm. 
^K   The  extension  of  this  business  has  not  been  on  the 
^Bfcsne  very  rapid  scale  as  that  of  some  much  younger 
^^^^ncerns,  but  the  motto  of  the  firm  has  always  been 
alow  and  sure,'  and  they  have  aimed  at  excellence  in 
^"Very  branch  which  they  undertook,  rather  tlian  at 
I  sudden  increases  which  are  often  incompatible 


with  the  same  attention  to  the  quality  of  the  output. 
It  is  mwnly  under  the  present  proprietors  that  the 
business  has  gradually  assmiied  its  present  diineosioos — . 
and  unlil  lately  the  whole  of  their  manuiacturing  has 
been  carried  on  in  Upper  Whitecross  Street,  London,  a 
locality  where  few  visitors  would  at  first  sight  imagine 
what  a  busy  hive  of  industry  was  to  be  found  behind 
the  very  unassuming  exterior.  Here  may  be  seen  the 
very  utmost  economy  of  space  compatible  with  the 
convenience  of  work,  and  the  most  intelligent  apph- 
cation  of  modem  science  and  the  principle  of  subdiviaion 
of  labour  to  these  branches  in  which  the  firm  have  long 
held  a  leading  position,  namely,  all  the  higher  classes  of 
brass  founders'  and  coppersmiths'  work  and  hydraulic 
engineering.  Almost  every  description  of  pumping 
machinery  is  here  made,  and  its  strength  and  finish 
challenge  comparison  "with  any  other  factory  in  the 
world. 

Most  interesting  too  is  the  workmanship  of  the 
various  classes  of  machinery  for  soda  water  making,  in 
which  difficult  branch  of  engineering  the  firm  have  for 
almost  half  a  century  had  undoubted  pre-eminence,  and 
also  hydranhc  machinery  of  which  they  may  be  said  to 
be  the  oldest  makers,  their  business  dating  back  to  the 
great  Bramah  himself  and  possessing  an  incredibly 
varied  stock  of  patterns,  amongst  others,  the  original 
ones  of  Bramah,  whicli  they  bought  when  he  died. 

The  trade,  however,  which  of  late  years  has  brought 
thera  most  before  the  general  public,  is  then*  manufac- 
ture of  Direct- Acting  Steam  Pumps.  Their  '  Uni- 
versal '  Steam  Pump  possesses  a  great  ad\'antage  over 
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others  in  its  simplicity ;  the  Engine  portion  having 
only  two  moving  parts,  and  dispensing  entirely  widi 
tappet-valves  and  other  contrivances  so  liable  to  get 
out  of  order,  as  well  as  with  fly-wheels  and  wasteful 
gearing. 

They  have  been  appUed  in  great  numbers  and  with 
the  most  satisfactory  results  to  all  classes  of  deep-mine 
pumping — sometimes  worked  by  steam,  sometimes  by 

impressed  air,  sometimes  slung  by  chains  from  the 
and  lowered  as  the  water  was  reduced ;  at  other 
times  placed  in  '  slants.'  The  accounts  of  their  perform- 
ances would  be  difficult  to  believe,  if  they  were  not 
confirmed  by  unimpeachable  testimony,  such  as  their 
continuing  to  work  in  repeated  instances  after  they  had 
been  '  drowned  out '  by  a  sudden  rise  of  water,  and 
actually  working  themselves  high  and  dry  again.  It  is 
sufficient  to  say  that,  although  other  makers  were  well 
represented  at  the  Vienna  Exhibition,  these  were  the 
only  (.Urect-acting  Steam  Piunps  in  the  Eughsh  depart- 
ment which  received  the  grand  prize  '  Medal  for  Pro- 
gress,* and  the  leading  engineering  papers  concur  in 
their  testimony  of  their  superiority  ;  thus,  on  August  1, 
1S73, '  The  Engineer '  speaks  :  '  Although  there  are  a 
variety  of  direct-acting  Steam  Pimips  exliibited,  none 
that  we  have  seen  work  so  quietly  as  those  of  Messrs. 
Hayward,  Tyler  &  Co.';  and  'Engineering,'  July  11, 
1873,  eaya  :  '  The  "  Universal  "  Pump  can  certainly 
claim  to  be  the  simplest  machine  of  its  kind  in  the 
Exhibition.' 

Messrs.  Hayward,  Tyler  &  Co.  have  lately  found  it 
necessary  to  have  mcreased  space  for  their  manufac- 
[h  2] 
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turing  operations,  and  last  year  erected  a  factory  at 
Luton,  Bedfordshire,  conveniently  situated  on  the  high 
roads  both  to  the  north  of  England  and  the  Black 
Country,  and  here  they  have  already  a  lai^e  number 
of  men  at  work  on  their  various  manufactures. 


Cabpexter  .\sd  Tildesley,  Lock  Makufactiirebs, 
bummerfoed  works,  "wlllenhall. 

As  Messrs.  Chubbs'  is  the  representative  factory  in 
the  lock  trade  in  what  is  known  as  the  '  levered ' 
department,  so  is  that  of  Messrs.  Carpenter  &  Tildesley 
in  what  is  known  as  the  '  warded '  department,  of  this 
important  industry.  The  Summerford  Works,  situate 
at  Willeuhall,  midway  between  Wolverhampton  and 
Walsall,  were  established  by  the  late  Mr.  James 
Carpenter,  whose  business  as  a  lock  manufacturer  in 
the  town  dates  from  the  year  1795.  Mr.  Carpenter 
was  the  first  to  introduce  rim  iron  into  the  construction 
of  locks,  but  his  name  is  better  known  as  the  inventor 
and  patentee  of  the  perpendicular  motion  in  the  working 
of  lock  bolts,  the  use  of  which  has  now  become 
almost  universal.  Li  the  year  1839  Mr.  Carpenter  took 
into  partnership  his  son-in-law,  Mr.  James  Tildesley,  the 
present  sole  representative  of  the  firm,  who  personally 
superintends  the  entire  operations  of  the  establishment. 

The  Summerford  Works  give  employment  to  150 
pairs  of  hands,  besides  'out-workers,'  and  the  average 
production  of  locks  of  the  rim,  dead,  drawback,  and 
mortice  descriptions,  varying  in  size  from   5  in,  to 
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12  in.,  and  in  price  from  10s.  to  100s.  per  dozen,  is 
something  like  250  dozens  per  week.  Of  these  the 
greater  proportion  are  exported  to  the  colonial  and 
other  foreign  markets,  where  the  name  of  '  Carpenter ' 
in  connection  with  the  lock  trade  has  long  been  familiar 
as  a  household  word,  A  noticeable  feature  of  produc- 
tion is  the  'double-banded'  lock,  the  invention  of  Mr. 
Tildesley's  son,  and  which  Mr.  Tildesley  has  secinred 
by  patent.  The  principle  of  this  lock  is,  that  it  is 
equally  adapted  to  doors  opening  to  the  right  or  to  the 
left  hand,  and  both  the  friction  of  working  is  reduced, 
and  the  shape  of  the  latch  bolt  is  free  from  the  objec- 
tionable sharp  angles  of  that  in  the  ordinary  lock.  The 
*  double-handed '  lock  is  made  both  in  rim  and  mortice, 
and  it  already  commands  a  very  large  sale,  both  in  the 
home  and  export  markets.  Curry-combs  to  the  number 
of  10,000  per  week  are  also  made  at  the  Summerford 
Works,  principally  for  the  United  States,  continental, 
and  home  markets,  and  a  large  wood  turnery  is  included 
in  the  establishment,  door-knobs  and  curry-comb  " 
handles  being  the  leading  features  of  production. 
Rewards  of  merit  for  locks,  lock  furniture,  and  curry- 
combs have  been  awarded  to  Messrs.  Carpenter  & 
Tildesley  at  the  various  international  exhibitions  where 
examples  of  their  produce  have  been  displayed. 


Correct  Partiailars  of  the  largest  Iron  Worh  i 
Staffordshire. 


Eobert  Heath  &  Sons  being  the  largest  Iron  Masters 
in  Staffordshire,  we  give  detailed  particulars  below  of 
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their  Biddulph  Valley  Coal  and  Iron  Works,  the  Norton 
Coal  and  Iron  Works,  the  Ravensdale  (Old)  Iron  Works, 
and  the  Ravensdale  (New)  Iron  Works,  including  par- 
ticulars of  all  the  Coal  and  Iron  mines  of  this  import- 
ant firm,  who  make  bars,  hoops,  sheets,  angle  iron, 
small  rounds  and  squares,  and  aU  other  kinds  of  Iron 
on  a  more  extensive  scale  than  any  other  house  in 
Staffordshire ;  their  best  qualities  of  Iron  being  equal 
to  the  other  leading  Staffordshire  houses. 

Biddulph  Valley  Coal  and  Iron  Works 


situated  at  Black  Bull,  3  miles  firom  Tunstall,  and  7 
miles  from  Stoke. 


Coal  Pits       .        .       .       .       .       .7 

Iron  Stone  Pits      .....       7 

Blast  Furnaces 
Paddling  and  Ball  Furnaces 
Plate  MiU    22  inch,  with 
Bar  Mill      18     „ 
Bar  Mill      10    „ 
1  Patent  Three  High  Mill,  capable  of  Boiling 
20  tons  of  Sheets  in  one  Turn. 


» 


» 


4    (All  working) 
43 
3    Heating  Fomaoes 
2 
2 


9) 


99 


Norton  Coal  and  Iron  Works 

situated  at  Norton,  1^  miles  from  Burslem,  3^  miles 
from  Stoke. 


Coal  Pits 

.      9 

Coal  and  Iron  Stone  Pits 

.      5 

Blast  Furnaces       .... 

4 

(All  workinfir) 

Puddling  and  Ball  Furnaces  ... 

.    44 

Plate  Mill  22  inch,  with 

.      3 

Heating  FnixiaceB 

Angle  and  Iron  MiU  20  inch,  with 

2 

99 

18  inch,  with  . 

2 

» 

the  bowling  ibon  company  at  bradford.  [14  9 j 

Eavensdalb  (Old)  Iron  Works 
half  a  mile  from  Tmistall. 

Puddling  Fumaces  .         .         .29 

3  Hoop  Mills  9  inch,  with      .        /        .      2  Heating  Furnaces 

1  Hoop  and  Bar  Mill  12  inch ...       2  „ 

1  Guide  Mill  8  inch        ,        .        .        ,      2  „ 

Eavensdale  (New)  Iron  Works 
half  a  mile  from  Tunstall. 

Paddling  Furnaces  .        .        •        .28 

IDank's  Famaces  (in  course  of  erection)  9 
Plate  MiU  22  inch,  with  Hard  Rolls,  3  High  Louth's  Patent, 

3  Heating  Fumaces. 

2  Plate  Mills  20  inch,  with  3  Heating  Fumaces  to  each. 

SUMMARY. 

Coal  and  Iron  Stone  Pits  (now  in  ftdl  work)        •        .        .28 

Blast  Fumaces 8 

Puddling  and  Ball  Fumaces 144 

Dank's  Fumaces  (erecting) 9 

Mills 14 

Heating  Fumaces 33 


The  Process  op  Making  Iron  at  the  Bowlino 

Iron  Works. 

At  the  meeting  of  the  British  Association  at  Bradford, 
Mr.  Carbutt  read  before  the  Mechanical  Science  section 
the  following  paper  on  '  The  History,  Progress,  and 
Description  of  the  Bowling  Iron  Works,'  by  Mr.  Joseph 
Wilcock,  chief  engineer. 
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There  are  several  indications  in  the  Bradford  district 
that  Iron  was  manufactured  here  at  a  remote  period  of 
antiquity.  It  is  beheved  tliat  the  Romans  both  got  and 
worked  ironstone  in  the  neighbourhood.  Dr.  Eichard- 
son,  the  eminent  botanist,  writing  to  Heme  nearly  200 
years  ago,  stated  tiiat  Iron  was  made  in  the  ueighbom-- 
hood  of  Bierley,  two  or  three  miles  from  Bradford,  in 
the  time  of  the  Eomans,  as  upon  a  -heap  of  cinders 
being  removed  to  repair  the  highway  there,  he  had 
discovered  a  quantity  of  copper  Eoman  coins.  The 
ironstone  cropped  out  in  several  places,  and  in  many 
others  it  lay  very  near  the  surface,  so  that  by  making 
'  bell-pits '  there  would  be  no  difficulty  in  getting  the 
ironstone.  Within  a  few  miles  of  Bradford  there  are 
at  work  the  old-established  and  still  flourishing  works 
of  Kirkstall  Forge,  which  claim  to  have  been  the  first 
establishment  to  use  rolls  for-slitting  Iron  into  nail  rods, 
this  process  having  been  carried  ou  there  so  far  back  w 
the  year  1594.  Thus  Bradford  and  the  district  may 
claim  to  have  made  Eoman  implements  of  warfare,  and 
most  probably  Saxon,  Norman,  and  old  English  ones 
likewise.  In  fact,  tliis  department  was  carried  on  up 
to  a  very  recent  period,  when  the  Bowling  andlxiW 
Moor  Works  manufjuitiu'ed  cast-iron  guns  and  raortaw- 
At  or  about  1784,  James  Watt  was  completing  H* 
invention  of  a  rotary  motion  steam  engine,  the  intro- 
duction of  which  was  only  required  to  inaugurate  ft 
new  era  in  the  history  of  the  Iron  trade.  It  was  about 
this  time  that  the  Bowling  Iron  Works  were  coitt- 
menced,  the  first  furnace  being  blown  in  the  year  178o. 
Even  before  that  date,  however,  we  have  records  (» 
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some  part  of  the  works  being  in  existence,  and  doing 
a  limited  trade  in  foundry  and  smith  work.  But  aa 
works  for  the  smelting  of  ores,  they  date  from  the  year 
1788,  three  years  in  advance  of  the  sister  works  at 
Low  Moor.  This  was  the  beginning  of  the  trade  of  the 
best  Yorksliire  Irons,  now  so  famous  for  their  qualities 
through  the  entire  civilised  world. 

The  Bowling  Iron  Works  may  properly  be  con- 
sidered, therefore,  as  the  pioneer  of  the  great  prosperity 
which  has  rendered  Bradford  famous  amongst  the  com- 
mercial marls  of  the  world.  Tlie  population  of  the 
borough  when  the  Bowling  works  were  started  would 
only  be  about  10,000,  as  thirteen  years  later,  in  1801, 
it  was  not  more  than  13,264,  whereas  the  present 
population  is  over  160,000.  Tlie  establishing  of  works 
of  this  kind,  at  which  employment  for  a  considerable 
number  of  men  would  be  insured,  must  at  that  period 
have  been  regarded  as  an  event  of  much  importance. 
Jolin  Sturges,  of  Sandal,  Wakeliekl,  an  Ironmaster  of 
repute,  was  the  first  to  broach  the  establishing  of  Iron 
Works  on  ground  where  they  now  stand,  and  to  his 
Kuowledge  of  the  necessary  minerals  to  produce  a 
superior  Iron  is  to  be  attributed  the  choice  of  the 
situation. 

The  engine  originally  erected  for  blowing  pui-poses 
^as  burnt  down  a  few  years  after  it  had  been  at  work, 
*iid  was  replaced  by  the  one  called  the  *  Old  Blast 
*'ngiue,'  now  existing.  This  was  considered  to  be  a 
B^eat  improvement  upon  the  first  one,  as  the  valve  gear 
^U^^aa  made  sell-acting.  Below  the  engine,  and  con- 
^^Rtucted  in  massive  masonry  ivork,  was  made  the  air 
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chamber  for  equalising  the  pressure  of  the  blast.  A  bar 
mill  and  a  plate  mill  were  started  sooq  afterwards,  and 
were  also  driven  by  a  steam  engine,  a  considerable 
portion  of  which  was  constructed  on  the  spot.  We  find 
it  stated  in 'Smiles' Lives  of  Boulton  and  Watt 'that 
notice  was  given  to  the  Bowling  Iron  Works,  near 
Bradford,  of  proceedings  against  the  company  for  the 
recovery  of  dues.  On  this  the  Bowling  Company 
offered  to  treat,  and  young  Watt  went  down  to  Leeds 
for  the  purpose  of  meeting  the  representatives  of  the 
Bowling  Company  on  the  subject.  On  February  2i, 
1796,  he  wrote  bis  friend  Matthew  Robinson  Boulton, 
as  follows  : — '  Enclosed  you  have  a  copy  of  the  treaty 
of  peace,  not  amity,  concluded  at  Leeds  on  Satimlay 
last  between  rae.  Minister  Plenipotentiary  to  your 
Highness  on  the  one  part,  and  the  Bowling  Pirates  in 
person  on  the  other  part.  I  liope  you  will  ratify  the 
terms  as  you  will  see  they  are  founded  entirely  upon 
the  principle  of  indemnity  for  the  past  and  security  fiff 
the  future.'  On  referring  to  the  private  ledger  of  these 
works  of  that  date,  we  found  that  the  treaty  of  peace 
referred  to  was  purchased  at  the  price  of  l,640i. 

The  sub-stratum  around  Bowling  is  part  of  the  mo* 
extensive  and  valuable  coallield  in  England,  stretching 
from  Derby  or  Nottingham  to  this  district,  a  distance  i^ 
sixty  miles,  and  ranging  about  eight  miles  broad.  The 
seam  of  coal  called  the  '  better  bed,'  which  is  one  of  Ae 
valuable  elements  necessary  for  the  production  of  die 
best  quality  of  Iron,  is  seated  upon  a  peculiar  hard  oB- 
cious  sandstone  termed  '  galliard,'  immediately  abow 
the  black  bed  coal,  and  resting  upon  it  is  an  ai^ilkceoHB 
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Stratum  of  the  mean  tliickness  of  two  yards,  ia  which 
lies  embedded  in  irregular  layers  the  valuable  ironstone 
of  this  district.  Tile  stone  wears  a  daik  brown  ap- 
pearance, and  yields  about  thirty-two  per  cent,  of  Iron. 
Both  coals  are  caking  coals  and  moderately  hard.  The 
ash  of  the  black  bed  coal  is  of  a  dar[^  purple  gold 
coloiu",  similar  to  roasted  pyrites.  This  coal  contains  a 
very  large  percentage  of  pyrites  in  a  state  of  intimate 
mixture  in  the  coal,  so  that  it  cannot  be  seen  ;  the  ash 
fiises  readily,  is  slightly  alkaline  (due  to  limej,  and 
containing  sulphide  of  Iron  and  a  very  large  quantity 
of  oxide. 

The  works  comprise  six  cold  blast  furnaces,  from 
wliich  about  360  tons  of  pig  Iron  are  run  per  week,  five 
refineries,  twenty-one  puddling  fimiaces,  forty  heating 
fiirnaces,  an  extensive  forge,  a  tyre  mill  for  rolling  steel 
Iron  weldless  tyres,  one  guide  mill,  one  bar  mill, 
-inth  15  in.  rolls,  and  two  plate  mills.  A  third  new  plate 
mill  is  nearly  completed.  The  powerful  reversing  en- 
gines to  give  motion  to  this  mill  are  on  the  principle 
introduced  by  Mr.  John  Ramsbottom,  late  of  Crewe 
works,  aud  when  the  mill  is  completed  plates  can  be 
rolled  of  the  largest  superficial  area  ever  yet  attempted. 

There  is  also  an  extensive  steelworks  for  making  cru- 
cible steel,  having  about  100  pot  furnaces,  and  which  is 
now  in  process  of  extension  and  improvement  by  the 
erection  of  new  furnaces  on  the  Siemens  and  Siemens- 
Martin  principle,  to  be  worked  by  Siemens'  regenerative 
gas  furnaces.  The  engineering  works  comprise  foundry, 
^^mjthy,    boiler-fitting,    millwright,    wheelwright,    and 
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The  Bowling  Compauy  itself  suppliea  almost  all  tlie 
coal  and  ironstone  which  it  consumes,  its  collieries  ex- 
tending five  or  sis  miles  in  various  directions,  and  the 
main  pits  being  connected  together  and  mth  the  Iron 
works  by  tramways  worked  with  wire  ropes.  The 
total  length  of  these  tramways  is  21  miles,  the  number 
of  pita  42,  and  the  number  of  haods  employed  in  them 
is  more  than  2,000.  To  work  the  pits  61  steam 
engines  are  required,  having  cyhnders  varying  from  7  to 
70  in.  in  diameter,  and  to  supply  them  with  steam  81 
steam  boilers  are  required  of  from  10  to  50  horsepower 
each.  In  the  Iron  Works  are  three  blast  engines,  with 
blowing  cylinders,  varjing  from  76  to  84  in.  in 
diameter,  and  fourteen  engines  of  from  20  to  60  horse 
power,  to  give  motion  to  the  various  machines,  besides 
numerous  small  engines  driving  separate  machines  and 
pumping  water  for  the  boilers.  The  number  of  steam 
hammers  is  thirteen,  and  helve  hammers  two.  The 
supply  of  steam  is  maintained  by  thirty-tliree  boilers  of 
from  20  to  50  horse  power  each.  The  number  of 
hands  employed  at  the  Ii-onworks  is  upwards  of  1,000, 
thus  making  a  total  of  upwards  of  3,000. 

The  yield  per  cent,  on  the  raw  ore  is  32  per  cent,  iron, 
and  on  the  calcined  ore  42  per  cent.  iron.  The  follow- 
ing are  the  relative  quantities  of  minerals  for  produdng 
I  ton  of  Bowling  pig  Iron ; — Eaw  ore,  3  tons  3  cwt 
3  qrs.  27  lb. ;  calcined  ore,  2  tons  7  cwt.  1  qr.  26  lb. ; 
limestone,  18  cwt.  2  qrs.  121b.;    coke,  2  tons  5  cwt 

0  qrs.  9  lb.     The  quantity  of  pig  Iron  used  to  produce 

1  ton  of  bar  Irou  (finished)  is  1  ton  12  cwt.  1  qr.  25lb. 
The  limestone  is  obtained  from  Skijjton,  and  is  called 
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locally  '  Bkipton  old  rock.'  The  sulphur  in  all  the 
samples  variea  only  very  slightly,  and  may  in  feet  be 
considered  identical,  the  difference  in  the  results  not 
being  more  than  those  due  to  the  errors  of  experiment. 
The  phosphorus  in  all  the  samples  exists  in  precisely 
the  same  quantity,  the  whole  of  this  element  present  in 
the  ore  combiuing  with  tlie  Iron. 

I  have  made  a  sketch  of  the  original  blast  furnace  at 
Bowling,  now  in  existence  and  working  to  within  two 
or  three  weeks,  presuming  it  might  be  interesting  to 
some  of  the  members  of  the  Association.  I  have  been 
told  by  some  of  the  oldest  inhabitants  of  Bowhng,  that 
there  was  only  one  tuyere  at  first,  but  two  have  now 
been  used  for  many  years,  the  nozzles  being  2J  in.  in 
diameter,  and  the  pressure  of  blast  supplied  to  this  and 
the  other  fiirnaces  32  oz. 

The  IroQ  for  plates  and  bars  is  taken  direct  to  the 
refineries  or  oxidising  hearths.  The  metal  is  placed 
upon  the  hearth,  covered  with  coke,  and  a  blast  ia 
forced  over  the  surface.  Two  tons  of  refined  or  plate 
metal  arc  produced  from  each  charge,  which  is  run 
into  moulds  cooled  by  water,  the  refined  metal  being 
about  2  in.  thick,  and  12  ft.  long  by  4  ft.  broad.  From 
the  refineries  the  plate,  or  refined  metal,  is  taken  to  tiie 
puddhng  fiu-naces  for  conversion  into  malleable  Iron  in 
tlie  usual  manner,  by  charges  of  about  3cwt.  at  a  time, 
and  each  puddling  furnace  is  charged  ten  times  a  day. 
The  quahty  of  the  Iron  necessitates  more  attention  from 
the  puddler  than  the  commoner  classes  of  L-on,  and  to 
insure  the  extra  attention  and  a  uniform  quahty  a  pre- 
mium is  given  to  the  puddlera  who  have  produced  the 
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best  specimens  during  a  turn.  The  puddled  Iron  is 
taken  under  the  steam  hammer  to  knock  out  the  slag 
and  impurities,  and  is  made  into  what  are  called 
'  atamping:^ '  and  '  nobbUns.*  The  stampings  are 
broken  into  several  pieces  under  fall-hammers,  piled, 
heated,  taken  under  a  steam  hammer,  and  made  into 
blooms,  or  billets,  in  which  state  they  are  taken  to  the 
bar  or  guide  mill,  re-heated,  and  rolled  into  round  or 
square  bars,  angle  irons,  rods,  or  such  other  shapes  as 
may  be  required.  The  nobblina  are  piled,  healed, 
taken  under  the  steam  hammer,  and  made  unto  blooms, 
or  slabs,  of  various  sizes,  and  afterwards  to  the  plate- 
mill,  where  they  are  re-heated  and  rolled  into  plates. 

Prom  stampings  are  made  the  Bowling  Iron  weldlesa 
tyres.  A  hole  about  5  in.  in  diameter  is  punched 
through  the  centre  of  the  bloom,  forming  it  into  a  ring 
of  Iron.  The  ring  thus  made  is  hooked  on  the  beck  of 
an  anvil,  and  is  hammered  with  a  suitably  shaped  ham- 
mer head  to  raise  up  the  flange,  the  ring  being  cmi- 
stantly  rotated  on  the  beck  between  the  blows  of  tbe 
hammer,  so  that  all  parts  may  be  evenly  worked.  At 
the  end  of  this  process  the  ring  begins  to  have  some 
resemblance  to  a  tyre,  and  is  then  rolled  out. 

The  steel  works  were  erected  in  the  year  1866,  and 
the  steel  manufactured  is  crucible  steel,  produced  in 
the  ordinary  manner  in  furnaces  heated  by  coke.  The 
Iron  used  is  scrap  from  Bowhng  plates,  and  its  conver- 
sion into  steel  is  effected  by  the  addition  of  suitabie 
quantities  of  carbon,  chiefly  introduced  by  spiegeleise% 
and  also  by  a  mixture  of  steel  scrap.  Of  the  steel  pro- 
duced, a  part  is  used  for  making  tyres  from  ingots,  in 
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f%mimlar  maimer  to  Iron  tyres  and  general  forgings; 
and  a  considerable  portion  is  used  for  making  castings 
of  all  descriptions,  where  strength,  with  hghtness,  is  the 
desideratum.  Arrangements  are  now  being  made,  and 
are  partly  completed,  for  applying  Siemens  gas  process 
for  melting  the  crucible  steel  in  suitable  furnaces ;  and 
a  Siemens-Martin  furnace  is  also  in  course  of  erection 
for  the  conversion  of  pig  Iron  into  steel ;  the  furnace 
will  produce  four  tons  of  steel  at  one  operation. 

The  engineering  is  done  in  one  extensive  range  of 

buildings,  where  the  whole  of  the  work  and  new  plant 

required  to  keep  the  collieries  and  works  described  in 

repair  are  made.     This  department  is  also  devoted  to 

the  construction  of  engines,  &c.,  for  the  market.     In 

the  model-room — one  of  the  finest  in  the  countiy — is 

a  motlel  from  whicli  the  first  wheel  was  cast  for  Blen- 

kinsop's  locomotive.     The  boiler  shop  is    now    being 

extended-  so  as  to  be  capable  of  producing  from  two  to 

iliree  boilers  per  week.    The  foundry  has  been  recently 

i\:built  upon  the  old  site. 

The  distinguished  qualities  of  the  Bowling  Iron  are 

I    hardness   with  great  pliability,   homogcnity  and  uni- 

I     fomuty  of  texture,  capabiHty  of  withstanding  the  action 

I     of  fire,  and  receiving  a  briUiant  poUsh,  it  being  used 

I      extensively  in  the  Sheffield  trades  on  account  of  the 

last-named  virtue.     Works  established  in  the  infancy 

('f  ibe  Iron  trade  and  ]>roducing  a  sii|;jerior  quahty  of 

Hitiittl — quality    being    always  preferred    to    quantity 

^vhunever  the  alternative  presents  itself — must  naturally 

'*p  disjjosed   to    conservatism.     Besides   repeated   ex- 

l^eriuaces  Lave  proved  the  necessity  of  keeping  to  the 


original  mode  of  working  with  the  minerals  and  Iron. 
It  is  rarely  known  to  what  purpose  or  tests  the  Iron  may 
be  put  to  on  leaving  the  premises,  but  it  is  known 
that  it  will  have  to  withstand  usage  such  as  no  com- 
mon Iron  or  any  oth  er  Iron  but  charcoal  Lx»n  perhaps 
could  do,  and  it  was  for  the  latter  that  the  Bowling  Iron 
was  originally  manufactured  as  a  substitute.  Keeping 
in  view  the  production  of  an  uniform  quality,  changes 
of  whatever  description  have  been  jealously  regarded, 
and  those  that  have  been  made  have  only  been  arrived 
at  by  very  gradual  stages. 

Mr.  H.  W.  Ripley,  on  behalf  of  the  BowUng  Iron 
Company,  said  that  the  works  were  started  in  the  latter 
part  of  last  century  by  three  gentlemen,  who  each  sub- 
scribed £5  for  the  purpose  of  testing  the  quahty  of  the 
Iron  ore  which  was  found  there.  They  had  a  few 
years  ago  expended  over  £12,000  in  new  engines, 
which  had  paid  for  themselves  in  eighteen  months  by 
the  economy  effected. 

Paeticclaes  of  the  Lilleshall  Compast's 

"WOEKS,    IN   ShBOPSHIRE, 

Engineering  Department. — In  the  machine  shops 
there  are  upwards  of  70  tools,  consisting  of  lathes, 
screw-cutting  and  surfacing ;  lai^e  wheel  lathes  and 
-face  lathes ;  powerhil  planing  machines ;  side  planing 
machines  for  facing  large  cylinders  and  steam  hammer 
stiindarda  ;  slotting,  drilling,  and  shaping  machines  of 
various  sizes ;  radial  drills ;  cotter-hole  drills  ;  bolt 
and  nut-screwing  machines ;  cylinder-boring  macbinaj 
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jiiso  vertical  apparatus  for  boring  cylinders  up  to  120  in 
diameter.  Most  of  the  tools  are  by  eminent  makers, 
aiid  are  of  the  newest  designs. 

The  machinery  is  driven  by  a  pair  of  wall  engines 
and  by  two  horizontal  engines. 

The  erecting  shops  are  spacious  and  well-lighted, 
and  are  so  arranged  with  regard  to  the  machine  shops 
as  to  reduce  to  a  minimum  the  labour  of  transporting 
ibe  materials. 

There  are  now  in  progress  six  locomotives,  nine  blast 
engines  of  various  types,  heavy  pumping  and  winding 
machinery,  steam  hammers,  &c. 

In  the  smithy  there  are  two  steam  hammers,  one, 
recently-erected,  being  the  American  dead-blow  ham- 
mer.    The  smiths'  fires  are  blown  by  a  noiseless  fan. 

The  foundry  is  specially  arranged  for  the  making  of 
heavy  castings,  and  is  well  supplied  with  cranes — 
swivel  and  overhead  traveUing.  There  are  faciUties 
iVir  making  ciistings  up  to  thirty  tons. 

The  fitting,  erecting,  and  machine  shops  cover  about 
an  acre  of  ground. 

General  Remarks. — The  Company  raise  annually 
about  400,000  tons  of  coal  and  slack,  105,000  tons  of 
clayband  ironstone,  and  5,000  tons  of  fire-clay  for 
bricks. 

The  number  of  persons  employed  in  the  mines,  at 
the  furnaces,  and  the  engineering  establishment  is 
upwards  of  3,200.  This  Company  has  nine  blast  fur- 
naces, capable  of  making  from  70,000  to  75,000  tons 
of  pig  iron  per  annum,  of  the  very  best  quahty. 

w  I 
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Important  Hints  and  Information  for  Ironmasters 

AND  Merchants. 

The  comprehensive  List  of  Buyers  of  Iron,  which 
commences  at  page  223,  conveys  valuable  information. 

It  is  just  as  well  to  inform  the  reader   that  the 
author  is   the  Editor  of  the  *  London   Iron    Trade 
Exchange,'  the  oldest  metallurgical  publication  extant, 
the  *  Mining  Journal '  excepted.     The  *  Exchange '  was 
pubhshed  as  early  as  1849,  under  the  name  of  the 
*  Iron  Trade   Circular.'     In  March,  however,  of  this 
year  (1873),  under  the  advice  of  Sir  James  Malins, 
one  of  Her  Majesty's  Vice  Chancellors,  the  name  was 
changed  from  the  'Iron  Trade  Circular '  to  the  *  London 
Iron  Trade  Exchange,'  edited  by  the  Author.     It  has 
always  been  a  subscription  paper,   and  remains  so, 
price  2L  2s.  per  annum  in  advance ;  therefore,  any  Sub- 
scriber to  the  *  Exchange '  is  entitled  to  have  all  infor- 
mation from  the  Editor  in  respect  to  the  Iron  Trade,  in 
answer  to  enquiries,  free  of  all  charge.     Every  name  in 
the  list,  to  a  Subscriber,  might  be  made  subject  to  our 
own  reply  in  regard  to  respectability,  standing  in  theQty 
&c.,  &c. ;  besides,  we  may  here  remark  that  the  Sub- 
scribers to  the  *  Exchange '  have  a  right  to  ask  for  and 
receive  information  direct  from  the  Editor  upon  all  and 
every  matter  connected  with  the  Iron  Trade  within  the 
range  of  the  Editor's  own  knowledge,  free  of  charge ; 
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~""^t  it  must  be  clearly  understood  that  all  answers  in 
Aspect  to  standing  and  respectability  of  merchants 
^^^ust  be  treated  confidentially,  Mr.  GfrifBth.s'  personal 
*J*nowledge  on  the  latter  subject  being  varied  and  ex- 
— ^nsive,  both  in  Londoa  and  the  Iron  districts. 

It  may  further  be  added  that  the  letters  on  all 
subjects  from  Subscribers  are  answered  promptly  by  Mr. 
Cjfriffiths'  personal  dictation.  The  Editor  takes  pride  in 
Kimisliing  this  information. 

l..,.„...„. 

BM  always  had  a  name  for  a  good  quality  of  iron.  All 
sizes  of  iron  are  made  here,  including  hoops,  strip,  tank 
plates,  boiler  plates,  small  sizes  of  rounds  and  squares, 
for  the  quahty  of  which  these  works  were  noted  in 
ffilla'  and  Mill's  times  who  established  the  works. 

!he  Darlaston  Steel  Company  Ukewise  convert  steel 
fc  Jarge  scale  on  the  cementation  process.  All  kinda 
1  are  made  here  and  the  brands  are  well  known 
,  (predated  in  the  market.  The  company  have 
a  blast  furnaces,  extensive  puddling  furnaces,  and 
mills  both  here  and  at  Wednesbury;  also 
table  iron-stone  and  coal  mines,  having  large  quan- 
tities of  coal  over  and  above  their  own  consumiition, 
which  are  disposed  of  in  the  open  market. 

These  extensive  works  were  established  by  Bills  and 

Wi\h.     We   believe  they  commenced  about  1814,  or 

[«2] 


earlier.  At  the  death  of  Jlr.  Samuel  ADUs,  a  compaDy 
composed  mainly  of  the  Lloyd  family  purchased  thi 
concerns,  adtling  to  them  llie  King's  HiU  Iron  WoAs, 
well  known  for  its  boiler  plates. 

The  Darlaston  Steel  and  Iron  Company  have  recently 
erected  one  of  Brown's  patent  mills  at  considerabte  ex- 
pense. This  is  the  only  mill  of  the  kind  working  in 
Staffordshire.  It  is  capable  of  rolling  enormous  quau 
titles  of  atrip  of  great  lengths,  the  rolls  bang  so  arranged 
under  Brown's  patent  as  to  complete  the  operation  with 
very  little  manual  labour,  the  piece  being  conducted  by 
tlie  power  of  the  machinery  into  a  second  pair  of  rolla 
which  completes  the  work.  They  have  likewise  at 
work  here  two  of  Cassoo's  patent  puddling  ftimaces 
with  Griffiths's  puddling  machine,  which,  we  under- 
stand, work  well  together.  Casson's  furnace  Is  generally 
well  thought  of  in  this  district. 

This  is  one  of  the  largest  and  most  importaDt  con- 
cerns in  Staflbrdshire,  and  its  all  the  mines  and  coal  in 
this  locality  are  of  superior  quality,  the  Darlaston  Steel 
and  Iron  Company  have  no  difficulty  in  keeping  up 
the  high  quality  of  iron  always  made  at  these  works. 

Mr.  Sampson  Lloyd,  Wassel  Grove,  Stourbridge,  late 
of  the  old  Park  works,  is  the  Chairman  of  the  com- 
pany.   Mr.  Francis  Lloyd  is  the  managing  director. 

This  company  has  forty-three  puddling  fumacea,  mi 
seventeen  reheating  furnaces,  three  blast  furnaces,  three 
blast  engines,  seventy  horae  power  each  (idtcgelbcx 
they  Lave  sixty-throe  steam-engines),  eight  rolling  mill^ 
and  a  drawiiig-out  forge  for  all  kinds  of  use  iron  tasi 
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steel.  They  make  rails,  wire  rods,  and  all  other  kinds  of 
iron.*^  Eails  are  laid  down  to  all  parts  of  the  works. 
They  have  a  self-tipping  apparatus  on  the  mine  banks 
of  the  furnaces.  Also  extensive  collieries  and  mines, 
850  acres  in  aU,  350  freehold  and  500  leasehold, 
besides  55  acres  of  thick  coal  12  yards  thick.  Their 
property  contains  the  Brooch  coal,  the  Heathen  coal, 
and  various  other  seams,  the  new  mine  stone,  the  rough 
hill  white  stone,  the  Gubbin  and  shales  and  blue  flats. 

This  firm  make  channel  iron  and  rails  and  sell  in  the 
open  market  very  large  quantities  of  coal.  Besides 
their  own  pig  iron  which  is  of  high  Staffordshire  quality, 
they  purchase  and  consume  as  a  mixture  lilleshall 
from  Shropshire,  and  Barrow  pig  from  Lancashire  to 
mix  with  their  own  make.  Name  of  managing  director 
can  be  give  at  office,  84,  Cannon  Street. 


The  Albert  and  Moxley  Iron  Works. 

The  former  of  these  works  were  built  twenty-one 
years  ago,  and  have  since  been  carried  on  by  Mr. 
David  Eose.  The  Moxley  Works,  which  were  formerly 
carried  on  by  Messrs.  Daniel  and  David  Kose,  were 
founded  in  1830,  but  on  the  occasion  of  Mr.  Daniel 
Rose  retiring  from  business  a  few  years  ago,  the  whole 
of  the  property  was  acquired  by  his  youngest  brother, 
Mr.  David.  These  works  are  justly  celebrated  for  the 
manufacture  of  use  iron  forgings  and  charcoal  sheet 
iron.  f^ 


The  Victoria  Works  are  famed  for  the  manu&cture 

of  all  kinds  of  strip  iron,  notably  that  fur  locomotive 
and  boiler  tube  purposes. 

The  Albert  Works,  Uke  Mr.  William  Rose  of  Bat- 
man's Hill,  stand  well  in  the  market  for  plates  and 
sheets,  and  the  firm  have  a  good  old  connection 
with  engineers  and  machinists  at  home  and  on 
ihe  Continent  of  Europe.  Two  blast  furnaces  have 
recently  been  built  here  on  most  modern  principles, 
and  acknowledged  to  be  the  finest  plant  in  tlie  South 
Staffordshire  District.,  aud  capable  of  turning  out  20,000 
tons  of  pig  iron  per  annum. 

Mr.  Rose  has  extensive  galvanizing  works  here,  and 
Ciirries  on  the  trade  on  tJie  same  premises  to  a  large 
extent.  Although  Mr.  Rose  is  an  old  ironmaster,  his 
judgment  in  mines  is  very  sound.  On  more  than  one 
occasion  he  has  purchased  valuable  mineral  property 
in  the  Black  Cbimtiy,  and  sold  it  at  a  large  profit. 

It  may  be  interesting  to  note  that  near  the  works  is 
a  valuable  sand  mine,  largely  used  for  blast  furnaces 
aud  mill  fiirnace  bottoms.  It  will  thus  be  seen  that 
whilst  the  sand  in  being  excavated  forms  a  nice  little 
Revenue,  it  is  a  valuable  adjunct  to  the  works  for  the 
deposit  of  cinders  and  ashes. 

The  mines  of  coal  and  ironstone  here,  and  at  an  ad- 
joining colliery  of  aboat  100  acres  in  extent,  are  also 
very  prolific.  Clay  fcff  the  manufacture  of  fire-bricks, 
is  also  raised,  and  the  quality  is  very  superior.  It  is 
estimated  that  there  is  sufiicient  coal  for  the  supply  of 
tie  works  for  at  least  twenty  years. 
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This  is  a  most  unique  and  valuable  property,  for 
Mr.  David  Rose,  of  Mosley,  digs  his  owd  coal,  sand  aud 
fire  clay,  makes  his  own  pigs  and  fire-bricks,  puddles 
his  own  irou,  makes  and  galvanizes  his  own  sheet  iron, 
and,  we  beheve,  raises  a  large  portion  of  the  ironstone  to 
make  the  pigs.  We  can  safely  say  there  are  no  other 
works  in  England,  or  the  world,  which  can  boast  of 
the  same  products  and  advantages  on  one  and  the  same 
spot,  stretching  over  an  area  of  comparatively  only  a 
few  acres  of  ground. 

The  works,  which  are  connected  with  the  I/indon 
and  North-Western  system,  are  entirely  surrounded 
with  a  higli  brick  wall,  and  are  exceptionally  conve- 
nient and  well  laid  out.  In  all  there  are  40  puddling 
and  ball  furnaces,  5  sheet  mills,  1  plate  mill,  1  strip 
mill,  1  bar  mill,  and  one  hoop  mill.  The  pig  iron 
made  here  is  good.  Indeed  all  the  iron  made  at  the 
Moxley  Works,  including  their  galvanized  sheets,  atanda 
high  in  the  Loudon  market. 


History  of  Puddling,  begikxing  witu  Heney 

CORT. 

FuDDLlKG,  in  the  sense  used  in  connection  witli  mal- 
leable iron  making,  requires  the  exercise  of  very  tryiug 
manual  labour.  Both  shingling  and  rolling  test  severely 
the  muscular  power  and  adroit  raampulations  of  these 
iron- workers.  Some  think  the  colher  and  the  miner  have 
n  trying  and  a  severe  physical  task  in  the  bowels  of  the 
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earth.  This  may  be  bo  ;  we  are  of  opinion,  however, 
that  the  physical  power  and  endurance  exercised  by  the 
puddler  to  make  a  '  heat '  of  good  iron  is  greater,  and 
taxes  the  muscle  and  strength  of  the  operator  to  a  much 
greater  extent  than  the  shingler,  the  roller,  collier,  or 
any  other  workman  engaged  in  the  coal  and  iron 
trades,  particularly  if  the  puddler  is  bent  upon  doing 
his  work  well,  so  as  to  produce  a  proper  yield  and  good 
iron.  For  the  attainment  of  these  desiderata  good 
puddling  is  a  sine  qua  non.  We  will  not  attempt  to 
describe  the  process  further  than  to  say  that  for  three- 
quarters  of  an  liour  the  puddler  has  to  face  the  molten 
metal,  continually  agitating  the  same  in  consecutive 
order  over  this  boiling  sea  of  metal  and  silica,  which  ia 
so  bright  with  the  high  state  of  calorific  fluidity 
necessary  for  the  successful  process,  and  the  wcrkmau 
being  within  a  yard  of  the  stopper -hole  of  the  furnace, 
that  and  t)ie  meridian  sun-like  glare  of  the  metal  upon 
the  eyes  are  almost  overpowering.  Nevertheless,  he 
must  work  away  until  hia  iron  comes  into  '  nature ; ' 
his  exertions  and  the  high  temperature,  particularly  in 
the  summer  time,  cause  perspiration  to  such  an  extent 
that  the  puddler  of  necessity  has  a  towel  always  ready 
to  remove  it.  His  final  operation  is  to  take  the '  heat '  in 
four,  five,  or  six  pieces,  called  '  balls,'  previously  formed 
in  the  furnace,  to  the  hammer,  where  tlie  iron  is  com- 
pressed and  consolidated  by  heavy  blows,  which  at  the 
same  time,  drive  the  dross  or  cinder  out  of  it,  and  in 
this  way  it  is  prepared  for  the  rolls.  The  puddler  now 
has  breathing  time ;   his  work  is  hght  for  an  hour; 
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his    only  next  tbity   is  to   assist   in    re-chai^ing    the  , 
furnace  and  quietly  recuperate  his  strength  for  the  next 
'  heat,'  which  will  be  melted  ready  for  him  in  another 
hour  or  so. 

The  first  puddling  furnace  was  invented  and  con- 
structed by  Henry  Cort  about  the  year  1793,  for  which 
this  pioneer  iron-master  took  out  a  patent.  His  ftirnace 
was  reverberatory  ;  the  bottom  was  made  of  sand  ;  and 
although  Cort's  plan  was  very  imperfect,  and  almost 
useless  for  making  good  iron,  his  invention  of  groove 
rolls  about  the  same  time,  to  co-operate  with  his  new 
system  of  puddling,  gave  a  great  impetus  to  the  iron 
trade  in  these  kingdoms.  The  iron  made  from  the  pig, 
however,  by  Cort,  was  brittle,  and  wanted  the  fibre 
and  strength  which  were  afterwards  supplied  to  the 
metal  to  some  extent  by  the  introduction  of  the 
refinery,  which  enabled  the  ironmasters  of  the  United 
Kingdom,  in  a  few  years,  to  make  sufficient  iron  for  our 
own  native  consumption,  which  had  previously  been 
imported  from  Eussia  and  Sweden  at  very  high  prices. 
The  refinery,  it  may  be  remarked  here,  was  a  faint 
attempt  in  effect  at  Mr.  Bessemer's  wonderfiil  process, 
although  the  inventor  was  ignorant  of  the  causes  which 
produced  some  good  effect  on  the  iron.  The  diflerence 
in  the  processes  was  great.  The  old  refinery  drove  a 
blast  of  atmospheric  air  on  (o  the  molten  iron  for  a  short 
time  after  it  was  melted,  wliich,  to  some  extent,  decar- 
bonized it ;  Mr.  Bessemer,  however,  injected  large 
volumes  of  atmospheric  air  at  a  much  higher  pressure 
into  the  very  heart  of  the  molten  metal,  and  by  this 
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means  ministered  osj'gen  ad  libitum  to  the  utter 
destmctioQ  of  all  the  carbon  contained  in  the  metal. 
Mr.  Bessemer  afterwards,  by  the  addition  of  spiegleseu. 
adds  to  the  iron  or  steel,  whichever  is  intended,  the 
exact  quantity  of  carbon  required  for  the  irou  or  steel, 
while  in  a  molten  state. 

By  the  above  it  will  be  perceived  that  our  fore- 
fathers, although  ignorant  of  metallurgical  art,  and  in 
the  absence  of  scientific  knowledge,  accidentally  de- 
veloped a  part  of  Mr.  Bessemer's  principle.  This  is  a 
short  description  of  the  first  puddling  furnace  and 
refinery,  and  although  we  can  say  but  little  in  favour 
of  this  puddliug  furnace,  Mr.  Henry  Cort  left  a 
legacy  to  the  iron  trade,  iu  his  invention  of  groove 
rolls,  which  cannot  be  too  liighly  prized,  and  will 
always  render  the  name  of  Henry  Cort  famous  in 
the  annals  of  the  iron  trade. 

About  the  year  1825,  aand-bottom  puddling  furnaces 
began  to  be  abandoned  in  favour  of  what  were  then 
called  '  iron  bottoms,'  Various  silicates  and  oxides  of 
iron  were  melted  on  the  plates  to  make  the  bottoms 
and  for  fettling.  This  plan  was  adopted  for  some 
years,  and  to  distinguish  it  from  what  we  must  call 
Mr.  Joseph  Hall's  invention  we  shall  call  this  the  wet 
or  water  process.  At  a  certain  point  of  the  heat,  while 
the  *  fore-hand '  was  puddling  after  the  iron  was  melted, 
the  '  underhand,'  with  a  dish  properly  constructed  for 
the  purpose,  threw  water,  via  the  '  stopper-hole,'  upon 
the  molten  iron — about  tliree  half  pints  at  once,  the 
'  fore-haud '   puddler  frequently  calling  out,  '  Wal 


J 


I 


I 


THE  PUDDLING   PROCESS. 

water,'  as  he  thought  it  waa  required.  What 
called  the  drying  process  now  commenced.  The 
-damper  was  dropped,  and  with  the  '  paddle '  the  pud- 
dler  turned  and  returned  the  iron  over  in  all  parts  of 
the  furnace  for  some  time,  until  the  whole  was  properly 
disintegrated  into  a  kiud  of  powder,  and  was  moved 
about  until  it  became  something  like  rough  sand, 
though  not  so  fine.  Then  the  '  damper  '  was  pulled 
up,  the  word  '  fire '  was  given  by  the  puddler  to  the 
'  underhand,'  the  calorific  power  was  increased  rapidly, 
the  iron  became  bright  in  the  furnace,  and,  as  its 
malleahihty  and  adhesiveness  were  gradually  estab- 
lished, the  puddler  separated  the  iron,  rolled  it  up  iuto 
'balls,'  and  with  his  tongs  gaily  dragged  it  to  the 
helve.     This  was  the  old  process. 

The  present  boUing  process  is  too  well  known  to  re- 
quh"e  a  lengthened  description  here.  It  was  discovered 
and  invented  by  the  late  Mr.  Joseph  Hall,  one  of  the 
partners  at  the  great  Bloomfield  Works  at  Tipton,  and 
from  that  day  to  this  has  been  universally  adopted,  not 
only  in  the  United  Kingdom,  but  in  all  parts  of  Europe 
ftud  America. 

Briefly,  Mr.  Hall's  process  consists  ofboiling '  the  iron, 
not  roasting  it.  Under  the  old  plan  the  pigs  lying  on 
the  bottom  of  the  furnace  were  subjected  to  the  action 
of  the  cutting  flame  passing  over  them  more  on  the  top 
part  than  the  bottom  of  the  charge  of  pig  metal  On 
this  account  the  upper  portion  of  the  pigs,  particularly 

'  See  Mr.  Hall's  book,  which  luinutGly  desciibeB  this  important 
inventiou. 


the  very  highest  part,  became  melted  before  the  bottom  ; 
aud  as  the  action  of  the  caloric  was  more  intense  upon 
this  portion  of  the  iron  by  the  passing  flame,  ab  initio, 
the  puddler  had  to  watch  the  process,  and,  by  means 
of  his  paddle,  remove  tlie  more  extreme  incandescent 
portions,  or  turn  the  pigs  over,  in  order  that,  by  the 
imiform  application  of  the  accumulating  caloric,  the 
whole  mass  by  these  mechanical  means  might  be  ren- 
dered uniformly  incandescent,  and  finally  thoroughly 
melted.  But  during  this  irregular  action  of  the  fire  on 
the  metal,  one  portion  of  Uie  iron  became  liquid  before 
the  other  was  thoroughly  melted,  and,  as  the  heat 
was  constantly  increasing,  great  waste  occuiTed  by 
evaporation  before  tlie  whole  was  properly  melted,  not- 
withstanding the  greatest  care  on  the  part  of  the 
puddler.  Mr.  Hall's  process,  however,  introduced 
boihng  in  silica.  Here  the  iron  is  protected  by  the 
molten  bath  of  silica  wliich  covers  it,  and  although 
more  intense  heat  can  be  appfied  to  the  iron  through 
this  molten  sea  of  silica  which  envelopes  it,  the  cutting 
flame  which  continually  passes  over  the  furnaces  spends 
itself  w/JO?!  and  is  absorbetl  in  the  cinder  and  iron,  with- 
out burning  or  damaging  the  iron.  While  the  iron  is 
in  this  boiling  state  it  is  the  duty  of  the  puddler  to 
agitate  and  puddle  it,  and,  by  all  the  means  in  his  poiyer, 
to  facihtate  the  elimination  of  the  carbon,  the  exit  of 
which  is  seen  plainly  enough  by  the  globules  constantly 
rising  on  the  top  of  the  molten  cinder  until  the  iron 
comes  into  '  nature.'  This  is,  we  beheve,  a  correct, 
though  short  description,  of  Mr.  Joseph  Hall's  boiling 
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process ;  for  further  particulars  see  Mr.  Joseph  Hall's 
book. 

By  this  process  uniformity  in  quality  is  obtiiined, 
waste  is  avoided  to  a  considerable  exteut.  and  a  quality 
of  iron  produced  from  the  pig  by  the  puddling  process 
never  attained  by  Cert's  process  or  the  intermediate  'iron 
bottoms'  and  water.  It  will  be  observed  that  the  calo- 
rific power  of  tJie  puddling  furnace  can  only  be  kept  up 
by  the  constant  passage  of  volumes  of  flame  over  the  iron 
in  the  well  of  the  furnace.  Tliis  necessitates  a  large 
consumption  of  fiiel,  and  as  coal  is  nearly  treble  the 
price  it  was,  the  cost  of  fuel  now  has  become  the  great 
consideration,  and  unless  some  method  can  be  adopted 
to  economise  the  use  of  coal  in  puddhng,  it  has  become 
a  grave  question,  in  view  of  cheap  coal  in  America, 
whether  we  shall  be  able  to  hold  our  position  as  the 
greatest  iron  producing  country  in  the  world.  It  will 
be  observed  that  the  flame — in  fact,  the  whole  calorific 
power — is  constantly  passing  at  a  rapid  pace  over  the 
iron,  finally  to  be  wasted  and  lost,  for  it  merely  leaves 
a  portion  of  its  calorific  influence  in  the  iron,  and  by  the 
draught  of  the  furnace  is  constantly  carried  into  the  open 
atmosphere  and  lost.  Various  patents  have  been  taken 
out,  the  most  important  beiug  Mr.  Dank's,  Mr.  Siemen's, 
and  Mr.  Casson's.  As  the  great  object  to  be  attained 
is  to  save  labour  and  ftiel,  and  make  a  superior  quahty 
of  iron,  whichever  of  these  three  patents  is  most  adapted 
to  produce  these  results  must  and  will  be  most  gene- 
rally used,  and  confer  the  greatest  benefit  on  the  iron- 
master, the  puddler,  and  the  world  at  large ;  for  it 


cionot  be  denied  tliat  the  consumption  of  iron  is  so 
interwoven  with  the  material  and  social  prepress  of  ihe 
age,  that  any  amelioration  in  the  coat  of  its  production 
will  be  a  blessing  to  mankind  generally. 

We  went  down  to  the  Round  Oak  Works  with 
a  view  of  witnessing  Mr.  Casson's  patent  process,  and 
have  given  the  result  of  our  observations  for  the 
information  of  our  readers.  The  same  account  will 
likewise  be  found  in  the  '  London  Iron  Trade  Ex- 
change,' No.  749,  page  868. 


The   Bilston    Iros   Company;    The    Factobt, 

Deepfields  A.VD  Stonepield  Ieos 

WoBKs,  Bilston. 


I 


Messrs.  Chambers  and  Saukey  some  years  since 
commenced  business,  as  most  successful  iron-masters 
have  done  before  them,  in  a  very  small  way  at  the 
Factory  Works,  but  as  years  rolled  on  they  have  added 
the  Stonefield  Works  and  the  Deepfields  Works  to  the 
Factory:  they  therefore  have  the  Deepfields  Works,  the 
Stonefield  Works,  and  the  Factory,  which  is  thoroughly  * 
renovated  and  considerably  enlarged.  We  ran  through 
all  their  works,  and  were  pleased  with  the  arrange- 
ments of  one  and  all. 

At  the  Deepfields  they  have  facilities  for  making  sheets 
and  boiler  plates  equal  to  any  other  works  in  the  neigh- 
bourhood. The  quality  of  the  plates  here  is  good,  the 
sheets  are  well  annealed,  and  the  shears  being  of  the 
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most  modero  type,  plates  and  sheets  are  tiiroed  out  at 
the  Deepfields.  not  only  of  very  good  quality,  but  in  a 
clean  and  handsome  condition.     At  the  Factory  works,' 

sheets  of  thin  gauges  are  made,  including  doubles  and 
Satten,  Canada  plates,  dish-plates,  etc.,  the  machinery 
being  well  adapted  to  this  kind  of  iron. 

At  the  Stonefield  Works,  hoops,  bars,  and  small 
rounds  and  squares  are  manufactured. 

This  firm  have  in  all  thirty-two  puddling  furnaces, 
aad  have  a  good  name  for  the  quality  of  the  iron  they 
produce,  and  are  capable,  we  believe,  of  turning  out  as 
much  sheet  iron  as  any  house  in  Staffordshire.  Tlicy 
make  Best  Best  Best  and  charcoal  sheet  iron,  and  all 
descriptions  of  boat  and  boiler-plates,  Canada  plates, 
dish-plates,  chequered  plates,  hoop  iron,  bar  iron,  small 
rounds  and  squares,  &c.,  &c.  They  raise  their  owa 
coal.  The  partners  are  all  practical  Iron-masters,  and 
give  constant  personal  attendance  and  supervision  over 
these  important  works. 

We  annex  an  engraving  of  one  of  the  tliree  works 
belonging  to  this  firm  hereto.  It  is  the  smallest  of  the 
three.  AH  these  works  are  situated  in  the  very  centre 
of  the  best  coal  district ;  each  are  within  very  few 
minutes'  walk  of  a  railway  station.  Head  office  at 
Stonefield  Works. 
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SPIEGELEISEK,   ITS  USE   AXD   MANUFACTURE, 

Which  has  become  quite  indispensable  for  the  Bessemer 

steel  process,  has  been  for  a  long  time  made  at  tlie 

iron-works    of    Schiashyttan,    near    Smedjebakken    in 

Sweden,  from  magnetic  iron  ore  containing  13  per  cent. 

^f  manganese,  with  English  coke,  and,  though  fuel  is 

^by  costly,  the  smelting  pays  well,  the  mine  being  close 

^p  the  top  of  the  fiUTiace.     This  property  last  summer 

was  transferred  to  the  hands  of  some  German  capitalists. 

The  principal  locahty,  however,  from  which  spiegeleisen 

i derived  is  the  county  of  Siegen,  in  Prussia,  where 
ty  fine  steel  ores,  carbonates,  and  hydrates  of  Iron, 
ik  a  lai^e  percentage  of  manganese,  are  produced  at 
Stahlbci^,  Brliche,  and  Wilderman,  near  Miisen,  Baud- 
enberg,  Einigkeit,  and  Kunat,  near  Burbach,  and 
Storch,  and  Schonebe:^,  Honigsmund,  Eisenzeche,  Alter 
Hamberg,  Gilberg,  Grimbei^,  Flossberg,  Driesbach, 
Grauebach,  and  others  near  Siegen.  All  these  ores 
B  calcined  in  kilns  before  being  smelted  with  charcoal, 
i  coke,  or  both  mixed,  for  spiegeleisen,  steel  pig,  or 
lemer  pig.  When  smelted  tor  spiegeleisen  the 
^e  is  composed  of  1,700  lbs,  of  calcined  Siegen 
,  600  lbs.  red  hBematite,  1,000  lbs.  hmestone,  and 
jBOO  lbs.  coke  or  charcoal,  and  it  is  produced  at  an 
rage  cost  of  6/.  15s.  per  ton  of  1,000  kilogs.  When 
jel  pig  for  puddling  steel  is  made  from  it,  the  burden 
insists  of  1,150  lbs.  of  Siegen  ore,  800  lbs.  red  hieraa- 


tile,  350  lbs.  tapcimler,  1,000  limestone,  and  1,250  lbs. 
coke,  and  it  is  produced  at  an  average  cost  of  4/.  17s., 
anil  is  a  very  clean  white  forge  pig.  For  the  produc- 
tion of  dark  grey  Bessemer  pig  the  mixture  is  made 
of  one-third  Siegen  ore,  one  tliird  red  haematite,  and 
one-tliird  specular  iron  ore,  which  is  found  in  that 
country  of  excellent  quality.  The  charge  ia  fluxed 
with  a  large  quantity  of  limestone,  say  about  42  per 
cent.,  and  requires  from  100  lbs.  to  200  lbs.  of  coke 
more  per  ton  than  spiegeleisen.  The  smelting  t-empe- 
rature  is  kept  very  high.  The  pig  Iron,  when  in  a 
liquid  state,  shows  on  its  surface  a  pecuUar  change  of 
groups  of  figures,  which  is  the  characteristic  of  spie- 
geleisen, and  is  the  first  indication  of  crystallisation. 
Tlie  slag  is,  outside,  in  a  vitreous  state  of  bluish  or 
violet  colour,  with  a  more  atony  or  crystatUne  interior 
of  a  yellowish  brown  tint.  The  cost  of  producing  Bes- 
semer pig  is  Gs.  to  7«,  per  ton  less  than  for  spiegeleisen. 

Spiegeleisen  is  used  in  the  manufacture  of  Bessemer 
steel,  being  added  on  the  termination  of  the  blowing 
process  to  supply  the  requisite  quantity  of  carbon  to 
the  pure  molten  metal  for  its  conversion  into  steel.  The 
Weardale  Company  and  the  Ebbw  Vale  Company 
manufacture  this  article.  The  wants,  however,  of  the 
converters  in  this  countiy  are  mostly  supphed  by  foreign 
makers. 

The  Weardale  Company,  we  know,  have  most  valu- 
able deposits  of  Spathic  ore,  admirably  adapted  for  its 
production,  and  produce  a  beautiful  specimen  of  spie- 
geleisen, superior  to  any  foreign  yet  introduced.  These 
are  the  only  two  firms  in  the  United  Kingdom  able  to 
make  it,. 
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CHAPTER  XXn. 

PIG  IRON  MANUFACTURED   IN  1871. 

Iron  Ore. — ^The  total  quantity  of  Iron  Ore  raised  in  the 
United  Kingdom  amounted  to  16,334,888  tons  14 
cwt. 

Foreign  ores  imported  ....     324,034  tons. 
'  Burnt  ore '  imported   ....     200,000     „ 

Total    .        .     524,034    „ 

Total  of   Iron  ore  returned  as   smelted    in   Great  Britain 
16,859,063  tons. 

Value  of  the  Iron  ores  of  the  United  Kingdom,  7,670,572Z. 

Number  of  famaces  in  blast,  673. 

Pig  Iron  produced  : — 

In  England 4,379,370  tons. 

„  Wales 1,087,809    „ 

„  Scotland 1,160,000    „ 

Total  production  of  pig  Iron  in  Great  Britain    6,62 7,1 79     „ 

This  quantity,  estimated  at  the  mean  average  price  at  the 
place  of  production,  would  have  a  value  of  16,667,947Z. 

N 
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PIG  lEON  MANUFACTURED  IN  1871. 


Summary  of  Pig  Iron  produced  in  1871. 


Countries 

Ko.of 

Iron 

Works 

Active 

No.  of 

Fnmaces 

built  in 

District 

No,tf 

Fwnoce* 

UBkut 

Tons  of 

Piirlron 

niMle 

ENGLAND. 

Northumberland    .... 

2 

10 

3 

34.160 

Darham 

12 

61 

*7J 

759,244 

Yorkshire,  North  Biding 

17 

76 

70 

1,029,885 

„          West  Riding 

9 

39 

25 

114,549 

Derbyshire    , 

12 

46 

38 

270,485 

Lancashire     . 

7 

41 

34 

520,359 

Cumberland  . 

8 

34 

28} 

336,569 

Shrophire     . 
North  Staffordshire 

19 

25 

19 

129,467 

7 

35 

80 

268,300 

South          „ 

53 

163 

18 

725,716 

Northamptonshire . 

5 

12 

9 

60,512 

Lincolnshire  . 

8 

7 

4 

30,122 

Gloucestershire 

1 

Wiltshire 

,-               ^ 

\  « 

18 

13 

99,997 

Somersetshire 

J 

Total 

160 

566 

429^ 

4,379,370 

WALES. 

NoBTH  Walks. 

Denbighshire         .... 

8 

8 

5 

41,893 

South  Wales. 

Anthracite  Furnaces 

2 

19 

8 

34,761 

BiTxrxnxous  f  Glamorganshire 

15 

72 

53 

510,087 

Coal        <  Brecknockshire 

1 

14 

4 

30,086 

Districts.     (^Monmouthshire 

Total    . 
SCOTLAND. 

11 

62 

47 

470,982 

32 

175 

117 

1,087.809 

Ayrshire 

7 

43 

35 

Lanarkshire    • 

• 

13 

92 

79 

Fifeshire 

2 

6 

3 

Linlithgowshire 

2 

6 

4 

Stirlingshire  . 

2 

7 

5 

Haddingtonshire    . 
Argyleshire    , 

1 

1 

1 

0 

1 

0 

Total    . 

27 

156 
I  as  above 

127 
• 

1,160,000 

Tota 

6,627,179 

MINERAL'  PBODUCB  FOK  1871. 
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eral  Summary  of  the  returns  of  the  Mineral  Produce  of  the 
nited  Kingdom  received  hy  tlie  Mining  Record  Office  for  1871. 


mbep                                                      1 

tlines 

MiDeral 

Quantities 

Value 

- 

Tods           cwts. 

£ 

760 

Coal. 

117,352,028    0 

35,205,608 

210 

Iron  ore  *  , 

16,334,888  14 

7,670,572 

122 

Copper  ore 

97,129    0 

887,118 

145 

Tin  ore     . 

16,272    0 

1,030,834 

241 

Lead  ore  . 

93,965  17 

1,165,770 

47 

Zinc  ore    . 

17,736  10 

56,330 

33« 

Iron  pyrites  (sulplinr 

ores)     . 

61,973    0 

64,987 

1 

Silver  ore 

5    0 

421 

16 

Arsenic'  . 

4,147  15 

15,519 

9 

Gossans,  ochres,  he.  . 

697    5 

1,396 

1 

Wol&am    and    tang- 

state  of  soda . 

20    0 

228 

1 

Nickel 

2    0 

98 

1 

Bismath   . 

2 

14 

2 

Fluor  spar 

51  10 

26 

4 

Manganese 

5,548    1 

22,958 

1 

Cobalt  ore 

3    0 

120 

Barytes     . 

5,512    8 

8,639 

Clays,  fine   and  fire 

{partly  Estimated) . 

1,255,000    0 

475,000 

Earthy  minerals  (JEs' 

timated) 

— 

600,000 

Salt. 

1,505,725    0 

752,862 

Coprolites          (Esti- 

m^Ued)  . 

Total  Value  of  the  Mr 
in  the  United  King 

36,500    0 

61,000 

aerals  produced  "1 
dom  in  1871.      / 

47,494,400 

It  has  not  been  possible,  in  every  case,  to  determine  whether  the  return  of 
^Q  Ore  has  been  for  calcined  or  unealcined  ores.  The  actual  production  of 
^^  Ore '  will  probably  be  in  excess  of  this  quantity.  Estimating  tho 
^Dtity  of  pig  Iron  made  at  2}  tons  of  ore  for  each  ton  of  Iron,  and  deducting 
^ Foreign  Ore, '  Burnt  Ore/  and  'Cinder'  used,  the  quantity  will  bo  about, 
sbghtly  above,  17,000,000  tons. 

'  Beside  those  mines,  some  collieries  produced  Fjrrites,  *  Coal  Brasses.' 
*  Beyond  this  a  quantity  of  Arsenic  is  produced  by  smelters,  of  which  no 
urn  is  obtainable. 

V  3 
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METALS  SMELTED  IN  1871. 


IRON  AND  OTHER  METALS   SMELTED  IN  THE 
UNITED  KINGDOM  IN  1871. 

Metals  obtained  from  the  Ores  emtmeratedy  ^c,  in  the  United^ 

Kingdom  in  1871 :— 


Description  of  Metal 

Quiin  titles 

Valoe 

Pig  Iron     .         .        .     Tons 

6,627,179 

£ 

16,667,947 

Copper       .         .         .         „ 

6,280 

475,143 

Tin    ....        „ 

10,900 

1,498,750 

Lead  .        .        .        .        „ 

69,066 

1,251,815 

Silver         .         .         .     Ounces 

761,490 

190,372 

Zinc  ....     Tons 

4,966 

92,743 

Other  MetAls  {Estimated)     . 
Total  Value  of  Metals  produc 

ed  from  the 

3,000 

Ores  of  the  United  Kingdom 

in  1871 

20,179,770 

Total  Value  of  the  Metals  prod/uced  which  are  not  smelted^  Coal 

and  other  Minerals  raised  in  1871 : — 

£ 
Metals,  value  of  as  above .        .        .        ,    20,179,770 

Coal  „,,....    35,205,608 

Minerals,  earthy,  &c 1,930,515 


Total  value  •        ^    67,821,893 

In  this  gross  sum  of  57  millions  sterling,  neither  building 
Btones,  lime,  slates,  or  common  day  and  brick  earths  are 
included. 
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IRON  ORE  PRODUCE. 
Oeneral  Swmmcmf  cf  Belwmt. 


Countiea,  &C. 

QonatiCJcB 

Value 

Tons      cwts. 

£         $.      rf. 

Cornwall 

21,94?  14 

11,509     8     3 

Devonehtre 

14,124  14 

6,095  16    0 

32,883  13 

32,883  13    0 

Gloacestershire 

207.598  16 

155,060    0    0 

Wiltehire 

159,894    0 

27,989    0    0 

Oifordshiro      . 

28,330     0 

21,247     0     0 

NortiamptoD  sliire 

?79,314    3 

133,155  18     0 

Lincolnshire     . 

290,673     9 

50,705     0     0 

Shropshire 

415,972    0 

157,083    0    0 

Warwickshire . 

34,075    0 

15,570    0    0 

StaffordBhire,  North 

1,513,080    0 

921,022    0    0 

South 

705,665    0 

453,512     0     0 

Derbyshu^ 

493,973    0 

295,782    0    0 

931,048    0 

1,163,810    0    0 

Cumberland     , 

l,b02,7O3  15 

1,448,975    0    0 

TorkBhu^,  North  Riding . 

4,581,901    0 

1,144,974    2    0 

West  Riding  . 

407,997    0 

101,998  10    0 

Northumberland  (md        1 
Durham  .         ,         .          f 

285,297    0 

71,349    0    0 

North  Wales  . 

51,887    0 

23,348    0    0 

South  Wales  and 

Mo  yMOUTH  SHIRE 

} 

9l!9,714,  10 

543,422  16    0 

IslEOrMAJT      . 

75    0 

37  10    0 

Scotland 

3,000,000    0 

825,000    0    0 

Irbland  . 

107,734    0 

66,043    0    0 

Total  Iron  Ore  Produo-") 

tion     of    the    United 
Kingdom 
'  Burnt  Ore '  from  Cnp- 
TeouH  Pyritea 

16,334,888  14 

7,070,572  13    8 

200,000    0 



Iron  Ore  Imported 
Total  of  Iron   Ore  of] 

324,175    0 



■which    retnms    have 

16,859,063  14 



been  received        .        J 
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CHAPTER  XXm. 

OUB  COAL   IN  THE  UNITED   KINGDOM. 

The  Gross  Quantity  of  Coal   raised  in  the  United 
Kingdom  in  1872  was  121,000,000  Tons. 

The  coal  mines  of  England  are,  without  doubt,  the 
most  valuable  indigenous  product  we  can  boast  of,  leav- 
ing any  other  mineral  or  metal  produced  in  this  country 
far  behmd  in  the  quantity  raised  or  their  aggregate  value. 

Germany,  Belgium,  and  France  have  coal,  with  ex- 
tensive collieries  r^ularly  at  work.  He  quality  in 
these  countries,  in  the  main,  is  inferior  to  English,  par- 
ticularly for  Iron  smelting.^  The  export  to  Germany 
and  France  from  this  country  has  steadily  increased 
over  the  last  ten  years,  and  during  1872  in  an  accele- 
rated ratio. 

The  same  may  be  said,  in  a  lesser  degree,  with  re- 
spect to  all  foreign  countries  depending  upon  England 
for  their  supply  of  fuel.  We  raised  in  1872,. 
121,000,000  tons  of  coal  and  slack  in  the  United  King 
dom.  According  to  Mr.  Eobert  Hunt's  valuable  sta- 
tistics the  out-put  of  1871  was  117,352,028  tons. 

Mr.  Hunt  puts  the  gross  value  of  1871  at  35,201,618/. ;. 

^  The  coal  deposits  in  the  United  States  may  be  said  to  be  in- 
exhanstible ;  the  same  may  be  said,  though  in  a  lesser  degree,, 
with  regard  to  the  Dominion. 


THE  OUT-FDT  OF  COAL. 


y  the  121,000,000  tons  raised  last  year  at  11*.  3d. 

per  ton  in  trucks,  boats,  or  F.O.B.,  which  we  think  will    , 

be  quite  low  enough,  onr  coal  for  the  year  yielded  to 

the  caal-m£^ter3  no  less  than  68,625,000^.,  which  far 

supersedes  in  value  the  tea  of  China,  the  cotton  of 

America,  the  wines  of  France,  the  diamonds  of  Gol- 

conda,  or  the  native  produce  of  auy  single  article  in 

any  other  country  in  more  southern  cUmes,  where  the 

genial  influence  of  the  sun  so  materially  assists  the  labour 

of  man  in  bringing  forth  com,  wine,  and  the  more 

luscious  fruits  of  the  earth.     Cornwall  haa  ministered 

from  the  earliest  ages  to  England's  requirements  for 

tin  and  copper.    Shropshire,  Northiunberland  and  Dur- 

,  Montgomeryshire  and  the  Isle  of  Man,  have  dis- 

meed  Cornwall  in  the  out-put  of  lead,  and  the  totals 

I  these  metals  produced  in  the  TJuited  Kingdom  are 

ighly  creditable  to  the  adventurers,  but  the  aggregate 

line  of  all  the  metals  raised  appear  insignificant  when 

laced  in  contrast  with  the  gross  value  of  our  '  Black 

'amends.' 

\  The  value  of  the  tin  smelted  from  Englisii  ore  in 

71    was   1,498,750/. ;    the  value  of  the  lead  waa 

351,815/. ;   the  copper  was   475,143/, ;   the    silver 

JB0,372;.;    zinc   92,743/.,   which    gives   a    total    of 

fi08i823/.     If  for  the  advance  in  the  price  of  copper 

I  tin,  which  ascended  most  in  value  in  this  category 

;  year,  we  add  500,000/.,  which  will  be  over  the 

mark,  this  gives  us  a  total  value  for  all  the  metals  for 

1872  of  4,000,000/.,  not  a  l-16t!i,or  one  and  tlu-eepeuce 

ia  the  pound,  of  the  total  value  of  the  coal  raised  in 

United    Kingdom ;    the    out-put    of   which,   as 

lefore    etated,    has    produced    to    the    coal-ownera 


no  les3  than  66,000,000/.  sterling.  Our  gracious 
Queen  may  justly  boast  of  the  gold  of  Austraha, 
the  precious  diamonds  of  the  Cape,  the  indigo  and 
opium,  and  of  late  the  cotton  and  jute,  of  India; 
but  her  vast  dominions,  either  at  home  or  abroad,  are 
unable  to  iiirnish  any  single  staple  commodity  or  manu- 
facture, which  can  compete  in  value  and  national  im- 
portance with  the  coal  annually  raised  in  the  United 
Kingdom.  The  rapid  and  marvellous 'jiunpa,' as  Mr. 
Gladstone  so  cogently  puts  it,  in  the  acquisition  of 
national  wealth,  must  be  attributed  in  no  email  degree 
to  our  ability  to  furnish  a  constant  supply  to  the  world's 
increasing  demand  for  this  valuable  mineral.  It 
generates  our  steam,  applied  first  successfully  by 
Watt's  condensing  engine,  to  give  motion  to  the 
wheels  and  spindles  of  coni-mills  and  factories,  and 
ten  thousand  other  manufacturing  processes  pro- 
pelled by  the  steam-engine.  Steam,  through  the  en- 
gine, is  manipulating,  day  and  night,  in  the  Potteries, 
reducing  bones  and  the  hardest  flint  into  snow-white 
china  clay ;  in  Manchester  and  Leeds,  driving  hun- 
dreds of  thousands  of  spindles  at  speeds  which  would 
bewilder  the  reader  to  compute ;  indeed,  steam  is 
everywhere  employed  as  it  were  to  civiUze  and  edu- 
cate inanimate  natxu^  itself,  converting  the  sand  of  the 
sea-shore  into  a  beautiful  button,  the  hanl  feltspar 
rock  into  a  china  teacup,  and  the  cotton  of  Georgia  into 
dresses  and  comfortable  under-linen  for  the  use  of 
raarddnd.  Coal  likewise  supplies  the  motive  power  to 
the  railway,  enabling  us  to  move  from  one  end  of  the 
kingdom  to  the  other  with  extraordinary  rapidity. 
Again,  our  gas  owes  its  lighting  power  to  coal,  which 
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enables  us  to  light  up  our  towns,  aud  contravene  tlie 
inexorable  laws  of  Nature  by  turning  night  into  day, 
wMle  the  earth,  during  her  diurnal  rambles,  for  a 
little  while  would  fain  leave  us  without  the  smilea 
of  the  Bun  to  light,  warm  and  cheer  us.  Coal  propels, 
through  the  engine,  the  mighty  ironclads  which 
protect  our  island ;  these  are  ready,  by  tlie  power 
of  steam,  to  dash  into  any  port  or  harbour  in  the 
world  to  avenge  our  outraged  honour  or  demaud 
redress  for  England's  wrongs  at  the  hands  of  her  ene- 
mies. Coal  is  the  handmaid  of  trade  and  commerce  ;  ■ 
by  the  steam  it  creates  our  ships  easily  plough  their 
way  through  the  mighty  deep  to  all  parts  of  the  world, 
gallantly  steaming  back  into  our  great  ports,  laden  with 
the  richest  and  most  choice  products  of  all  nations, 
making  this  country  at  once  the  depot  or  grand  empo- 
rium of  the  gold  and  all  other  produce  most  valued 
and  eagerly  sought  after  by  all  civiEzed  nations. 

After  endeavouring  to  represent  the  vital  importance 
of  EngUsh  coal  to  our  readers,  with  all  its  surroundings 
in  a  national  and  commercial  point  of  view,  we  will  now 
explain  and  name  all  the  counties  in  England,  Scotland, 
and  Wales,  whence  the  aggregate  out-put  was  raised  last 
year,  giving  the  amoimt  for  each  county,  and  showing 
the   degree  in  which  they  contributed  to  the  total 


First,  however,  we  give  Mr.  Robert  Hunt's,  F.E.S., 
general  summary  for  1871,  the  returns  having  been 
obtained  by  that  gentleman  in  his  official  capacity  of 
iper  of  Mining  Eecords,  the  statistics  having  been 

iblished  by  order  of  the  liords  Commissioners  of  Her 
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Majesty's  Treasury ;  therefore,  these  1871  returns  are  as 
perfect  as  it  is  possible  to  get  them  for  the  present.  A 
careful  perusal  of  these  tables,  and  comparison  of  the 
out-put  for  1871,  both  in  coal,  Iron,  and  Iron  ore,  the 
reader  will  be  enabled  to  judge  for  himself  of  the  esti- 
mate which  we  have  given  at  the  end  of  the  tables  of  the 
out-put  for  1872,  which  has  been  considerably  increased. 


LANCASHIRE. 

North  and  East  ob  ^Ianchester  District. 
Mr.  tfoseph  DicJcinsofi,  Inspector, 
The  Number  of  Collieries,  287. 
The  production  of  coal 7,576,000  tors. 

The  Western  District. 
Mr.  Peter  Higson,  Inspector. 
The  Number  of  Collieries,  89. 
The  production  of  coal 6,275,000    ,. 

Total  of  Lancashire      .         .  13,851,000   „ 


CHESHIRE. 

Mr.  TJwmas  TFynue,  Inspector. 

The  Number  of  Collieries,  29. 

The  production  of  coal ....     975,000  tons. 


YORKSHIRE. 

Mr.  Frank  N.  Wardell,  Inspector. 

The  Number  of  Collieries,  423. 

No.  of  Collieries.  No.  of  Collieries. 

4    Bingley.  31     Dewsbury. 

44    Barnsley.  29    Halifax. 

49    Bradford.  26    Huddersfield. 
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Ko.  of  Collieries.  No.  of  Collieries. 

12    Holmfirth.  25    Eotheram. 

99    Leeds.  36     Sheffield. 

6    Normanton.  48    Wakefield. 

6  Pemston.  1     Saddleworth  and  Settle. 

7  Pontefract. 

Total  of  collieries,  428. 

Total  produce  of  Yorkshire,  12,801,260  tons. 


NORTHUMBERLAND  AND  DURHAM. 

Collieries. 
Mr.  George  W.  Southern,  inspector,  Northumber- 
land          164 

Mr.  James  Willis,  inspector,  Durham  .         .         .     140 

Total  collieries     .         .     304 

Qross  Produce  sold  from  and  used  at  the  Collieries  of  Durha/m 

und  Northumberland  in  the  year  1871 ; — 

Tons. 

Coal  exported  to  foreign  countries  .  .  6,230,567 
GoJce  exported  to  foreign  countries  289,314 

tons,  computed  as  coal  .  .  .  .  482,190 
Coal  sent  coastwise  ....  *  5,355,737 
Coke  sent  coastwise,  ]|.9,005  tons,  computed 

as  coal 31,675 

Coal  carried  from  this  coal-field  by  railway  6,227,002 
Coke  carried  from  this  coal-field  by  railway, 

for  local  and  land  sale  as  below,  2,161,020 

tons,  computed  as  coal  ....  3,601,700 
Coke  carried  south  of   Altofts,   1,182,160 

tons,  computed  as  coal  ....  1,970,266 
Coal  and  coke  for  railway  use,  the  coke 

computed  as  coal 591,779 

Colliery  consumption  estimaied  .  .  .  1,450,000 
Domestic  consumption,   and   coal  used  in 

local  manufactures  .        .        .         '        •     3,250,000 

Total  of  Durham  and  Northumberland   .  29,190,91& 
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CUMBERLAND. 

Mr.  Oeorge  W.  Southern^  Inspector. 

The  Number  of  Collieries,  27. 

The  production  of  coal,  1,423,661  tons. 


DEKBYSHIRE,  NOTTTNGHAMSHIRE,  LEICESTER. 
SHIRE,  AND  WARWICKSHIRE. 

Mr.  Thomas  Evans,  Inspector, 

The  Number  of  Collieries,  187. 

The  production  of  coal,  9,252,900  tons. 

Quantilhr  produced. 
No.  of  CoUieries.  Tons. 

130  Derbyshire 5,360,000 

27  Nottinghamshire        ....  2,469,400 

18  Warwickshire 723,600 

12  Leicestershire 699,900 

187  Total  of  above  counties       .  9,252,900 


MONMOUTHSHIRE,  BRECE::N0CKSHIRE,  and  the  edge  of 

GLAMORGANSHIRE. 

Mr,  Lionel  Brough,  Inspector. 

The  Number  of  Collieries,  74. 

The  production  of  coal,  4,915,525  tons. 


GLOUCESTERSHIRE  AND  SOMERSETSHIRE, 

Mr,  Lionel  Brought  Inspector^ 

The  Number  of  Collieries,  101. 

The  production  of  coal,  2,086,475  tons. 


Forest  of  Deak. 
Coal  worked  in  the  year  1871,  837,893  tons. 
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Total  prodnoe  of  GloaceRtersliire  and  Somersetshire  : — 

Ko.  of  Collieries.  Tons, 

66    Gloucestershire 1,412,597 

35     Somersetshire 673,878 

101  2,086,475 


WALES. 

North  Wales. 

Mr.  Peter  Higson,  Insjpector. 

The  Number  of  Collieries,  58. 

The  production  of  coal : — 


Ko.  of  Collieries. 

32     "Flintshire ^       Tons. 

24    Denbigshire >  2,500,000 

2    Anglesea 

58 

South  Wales. 


^       Tom 
S2,500,( 


Mr.  Thomas  E.  Wales^  Inspector, 
The  Number  of  Collieries,  299. 

K09  of  Collieries.  Tons. 

9    Pembrokshire    ^        •        •        •        •  111,000 

44    Caermarthenshire      ,        .        .        .  679,322 

246    Glamorganshire         •        .        •        •  8,329,678 

299            The  production  of  coal       ,        ,  9,120,000 


STAFFORDSHIRE  AND  WORCESTERSHiaE. 

;  NoBTB  Staffobdshibe, 

Mr,  Thomas  Wyrme^  Inspector^ 
The  Number  of  Collieries,  115. 

The  production  of  ccal,  4,800,000  tons. 
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ComuMFnox  and  Distbxbutiox.  Tom. 

Coal  nsed  at  Iron  works     .        .        .        •  1,825,000 

Coal  used  at  potteries  and  brick  work^       •  760,000 

Coal  used  at  other  manufactories        .         .  525,951 
Coal  carried  bj  N.  Stafford  railway  out  of 

the  district 241,841 

Coal  carried  by  canal  (Trent  and  Mersey) 

navigation       .^ 356,964 

Coal  carried  by  railwuy  to  local  stations  for 

home  nse 505,244 

CoUieiy  consumption 30,000 

Total  for  North  Shields    .        .  4,250,000 


South  Stiffobdshibe  and  Worcestebshibe. 

Mr.  James  P,  Baker,  Inspector. 

The  Number  of  Collierie^  307. 

The  production  of  coal,  10,031,250  tons. 

CoKSTTXPTxoir  AiiD  DisTBiBTTTioir.  Tons. 


Coal  used  in  Iron  works   . 

Coal  used  by  other  manufactures 

Domestic  consumption 

CoUieiy  consumption  and  allpwanpe  coal 

Total  used  in  District    . 
Sent  out  of  district  by  railway  and  canal 

Total  produce  of  South  Staffordshire 


3,585,750 
1,500,000 
1,875,500 
1,350,000 

8,311,250 
1,720,000 

10,031,250 


Total  coal  produce  of  Staffordshire  and  Worcestershire : — 

Tons. 

North  Staffordshire 4,250,000 

South  Staffordshire  and  Worcestershire    .     10,031,250 

Total    .  14,281,250 


COAL  COUNTIES  AND   COLLIERIES. 


191 


SHROPSHIRE. 

Mr.  Thomas  Wynne,  Inspector, 

The  Knmber  of  Collieries,  59. 

The  prodaction  of  coal,  1,350,000  tons. 


SCOTLAND. 

The  Western  District. 

Mr,  WUliam  Alexander,  Inspector, 

The  Number  of  Collieries,  204. 

The  prodaction  of  coal     .        .        .        • 


Tons. 

6,554,865 


The  Eastern  District. 

Mr.  Ralph  Moore,  Inspector, 
The  Number  of  Collieries,  216. 

The  prodaction  of  coal      ....      8,883,926 

Total    .        .    15,438,291 


George  W.  Southern,  Esq., 
17,  Wentworth  Place, 
Newcastle-on-Tyne. 

James  Willis,  Esq.,  Old 
Elvet,  Durham. 


District  under  Inspection 


Frank  N.  Wardell,  Esq., 
Wath-on-Deame,  near 
Botherham. 

Thomas  Evans,  Esq.,  Field 
Head|  Belper. 


Northumberland,  Cumberland, 
and  Durham  North  of  the 
Wear. 

Durham  South  of  the  River  Wear 
in  its  course  from  the  sea  at 
Sunderland  up  as  far  as  Harra- 
ton  near  Chester-le- Street,  and 
from  thence  westward,  the  line 
of  the  Ponton  and  Shields  branch 
of  the  North  Eastern  Railway. 

The  West  Riding  of  Yorkshire. 


Derby,     Nottingham,    Warwick- 
shire, and  Leicester. 
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Names  of  Inspectors 


District  imder  Inspection 


Thomas  Wynne,  Esq., 
Stone. 

James  P.  Baker,  Esq.,  Tat- 
tenhall,  Wolverhampton. 

Joseph  Dickinson,  Esq., 
Pendleton,  Manchester. 

Peter  Bigson,  Esq.,  Brook- 
lands,  Swinton,  Man- 
chester. 

Lionel  Brongh,  Esq.,  11 
West  Mall,  Clifton, 
Bristol. 

Thomas  E.  Wales,  Esq., 
Brunswick  place,  Swan- 
sea. 

Ralph  Moore,  Esq.,  7, 
Queen's  Sqnare,  Glas- 
gow. 


William  Alexander,    Esq., 
23,  India  Street,  Glasgow. 


North  Staffordshire,  Shropshire, 
and  Cheshire. 

Sonth  Staffordshire  and  Wor- 
cestershire. 

North  and  East  Lancashire,  called 
the  Manchester  District. 

West  Lancashire,  the  Wigan  and 
St.  Helen's  Districts,  and  North 
Wales. 

Monmouthshire,  Gloucestershire, 
Somersetshire,  and  Devonshire. 

South  Wales  coal  field. 


SccytLAXD,-- Eadem  Division — in- 
cluding East  Lanarkshire,  Fife- 
shire,  Clackmannanshire,  Had- 
dingtonshire, Edinburghshire, 
LirJithpowshire,  East  Stirling- 
shire, &c. 

Scotland.  —  Western  Division— m- 
eluding  Ayr,  Dumfries,  Dum- 
barton, West  Division  of  Stir- 
ling, and  part  of  Lanarkshire. 
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SuMiCABT  OF  Coal  Pboducb  of  the  United  Ejkodox  fob  1871. 

Tons. 

Dnrham  end  Northumberland  .         .         .  29,190,916 

Cumberland 1,423,661 

Yorkshire 12,801,260 

Derbyshire 5,360,000 

Nottinghamshire 2,469,400 

Warwickshire 723,600 

Leicestershire 699,900 

StaflTordshire  and  Worcestershire       .  14,281,250 

Lancashire 13,851,000 

Cheshire 975,000 

Shropshire 1,350,000 

Gloncestershire 1,412,597 

Somersetshire 673,878 

Monmonthshire 4,915,525 

Sonth  Wales 9,120,000 

North  Wales 2,500,000 

Scotland 15,438,291 

Ireland 165,750 

Total  produce  of  the  United  Kingdom  .  117,352,028 


We  estimate  the  coal  raised  in  1872  in  the  United 
2ngdom  at  121,000,000  of  tons,  the  Iron  ore  raised  at 
.9,000,000  of  tons,  and  the  quantity  of  pig  Iron  made 
a  the  United  Kingdom  7,250,000  tons. 

After  well  considering  the  matter,  we  see  good  reason 
or  giving  the  above  figures,  which  will  turn  out  to  be 
IS  near  the  mark  as  can  be  expected  in  a  mere 
istimate. 
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We  have  received  returns,  but  as  these  are  not 
complete,  we  have  been  obliged  to  fill  up  the  hiatus 
according  to  our  own  judgment,  whioh,  relying  on  the 
data  in  our  possession,  has  been  exercised  with  care, 
after  much  consideration. 

Scotland  shows  a  falling  off.  Cleveland  and  most 
other  districts  exhibit  an  increase  in  the  make  of  Iron 
in  1872.  Coal  and  Ironstone  have  been  consumed  in 
the  same  increased  ratio.  The  great  activity  over  last 
year  in  all  trades  and  manufactures  consumed  more 
coal  by  far  than  formerly. 

The  export  demand  was  insatiable  all  the  year ;  we 
therefore  think  that  121,000,000  tons  of  coal  isas  low 
as  we  ought  to  reckon  the  aggregate  out-put  for 
the  United  Ejngdom. 

The  area  of  the  British  coal-fields  is  estimated  at 
4,250,000  acres,  and  no  less^  than  64,661,000  tons  of 
coal  were  raised  in  the  United  Kingdom  in  the  year 
1854,  20  years  since  valued  then  at  14,975,000^.  Of 
this  sum  47,422,000  tons  were  raised  in  England, 
9,643,000  in  Wales,  and  7,448,000  m  Scotland,  and 
148,000  in  Ireland.  The  area  of  the  coal-fields  of 
France  is  about  six  times  less  than  that  of  Great 
Britain,  whilst  their  product  is  sixteen  times  less.  The 
total  number  of  collieries  in  the  United  Kingdom  in 
1854  was  2,327.  Of  these  1,704  were  situated  in 
England,  306  in  Wales,  and  368  in  Scotland,  and  19 
in  Ireland.  The  average  number  of  tons  raised  to  each 
workman  employed  in  the  United  Kingdom  in  1854 
was  293 ;  in  France  in  1852  the  average  was  only 
136  tons  to  each  workman  engaged. 
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NUM5ER  OF  COLLIERIES  IN  EACH  INSPECTOR'S 

DISTRICT. 


ENGLAND  AND  WALES. 


District 


Name  of  Inspector 


Number 


Northumberland    and^ 
Dnrham,  north  di- 
vision 

Cumberland 


I 


Durham,  south  division 

Yorkshire     . 

Derbyshire  . 
Nottinghamshire  . 
Warwickshire 
Leicestershire       , 

Cheshire 
Shropshire  . 
Staffordshire,  North 

Staffordshire,       South, 

and  Worcestershire  . 

liancashire,  North  and^ 

East,  or  the  Man-  > 

Chester  district .        J 

liancashire,  St.  Helen's  | 

and  Wigan       .         | 

Flintshire     .         .  > 

Denbighshire        .         | 

Anglesea      .         .        J 

Gloucestershire    . 
Somersetshire  and 

Devonshire 
Monmouthshire    . 
IBast    of    Glamorgan- 

shire  .         .        J 

Glamorganshire    . 

Pembrokeshire 

Caermarthenshire 


} 


Geo.  W.  Southern, 
Newcastle-on-Tyne. 

James  Willis, 

Old  Elvet,  Durham. 
Frank  N.  Wardell, 

Botherham. 

Thomas  Evans, 
Belper. 


Thomas  Wynne, 
Stone. 

James  P.  Baker, 
Wolverhampton. 

Joseph  Dickinson, 

Pendleton,  Manchester. 


Peter  Higson, 
Manchester. 


Lionel  Brough, 
Clifton,  Bristol. 


Thomas  E.  Wales, 
Cae  Bailey,  Swansea. 

o  2 


164 


140 
423 

187 


203 


307 


287 


y  157 

I 

J 


>  196 


} 


246 


196 


COAL  COUNTIES  AND  COLLIEBEBS. 


KUMBER  OF  COLLIERIES  IN  EACH  INSPECTOR'S 

DISTRICT— eon^tied 


SCOTLAND. 


District 


Lanarkshire,  west  di- 
vision 

Ajrslure 

Stirlingshire,  west  di- 
Vision 

Dambartonshire 

Renfrewshire 

Argyleshire  . 

Dumfriesshire 

Lanarkshire,  east  di-' 

vision 
Fifeshire 

Clackmannanshire 
Haddingtonshire 
Kinross-shire 
Edinbnighshire 
Linlithgowshire 
Stirlingshire,  east  di- 

Vision 
Peeblesshire. 
Perthshire    .         .       J 


Name  of  Inspector 


William  Alexander, 
Glasgow. 


Ralph  Moore, 
Glasgow. 


Number 


>  204 


1 


V  216 


IRELAND. 


Ulster  coal  field    . 
Connaught  . 
Leinster  coal  field 
Manster  coal  field 


No  inspector. 


Total  for  United  Kingdom     . 


30 


2,760 
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COAL   AHD  COKE. 
Tuntriet  receiving  the  Principal  Earporls  in  the  Year  1871. 


■  loKMchEiponei. 

qnuiUCloa  Biponed. 

D«lMtd  Value.        1 

Coil. 

Coin. 

'^°"- 

Cok«. 

Tom. 

Toni. 

£ 

t, 

Northern  Ports. 

6Ga,360 

40,099 

314,168 

26,412 

Southern  Pona . 

207.228 

1,101 

102,141 

813 

368,668 

27.884 

173,090 

20.146 

221,6S6 

7,102 

05.230 

6,000 

646,191 

10,610 

284,119 

7,486 

2,331,304 

66,507 

969,839 

42,965 

a     '.'.'.       '. 

116 

40 

502,OGS 

4,310 

223,292 

8,087 

116,703 

£0 

60,413 

3D 

[skuda      '.        '.        '. 

7W02 

668 

36,294 

394 

1,968,227 

e,B7i 

689,049 

4,898 

Azores,  and  Wudeira 

189,631 

4.228 

87.748 

3,216 

1  the  CanariM  . 

476.B52 

78,860 

367.698 

68,281 

131,331 

33 

74,684 

26 

791.997 

16,498 

366.906 

10,862 

Teni  lories 

BS,0I6 

7.104 

41.740 

4,866 

186,957 

io 

102,976 

LiiclQdiDg  Ionian  Is- 

61,704 

17,851 

33,942 

11,294 

277,004 

1,606 

146.833 

1,103 

land  Moldavia!       : 

38.704 

224 

18,640 

135 

461.912 

3,657 

330,317 

2,318 

idTuniB   '.        '.        '. 

1.99S 

1,038 

26.219 

68 

12,3S8 

34 

629 

328 

3aast  of  Africa . 

49,289 

29,298 

3,06fi 

1,712 

150 

150 

20,792 

1,642 

12.130 

1.367 

'oast' of  Africa  . 

1,788 

1,020 

13,748 

62 

7.346 

98 

den  !        '.        '.        \ 

87,304 

100 

47,868 

100 

1,428 

856 

602 

602 

ndi.':    C^ntinontal  ' 

336,210 

16,915 

187,382 

10,406 

!il8  SetUomcQts 

114,373 

68,206 

!on  . 

107,626 

138 

67,479 

170 

44,840 

921 

24,408 

1,148 

3.432 

1,786 

Islands  . 

2,680 

1,621 

601 

261 

1,302 

125 

1,331 

187 
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AU  the  Covaiiries  receiving  the  Principal  Espports  in  the 

Year  1871  {contimied). 


Countries  to  which  Exported. 

Qnantltiet  Bxported. 

Declared  Yidae. 

CotLL 

Coke. 

OoaL 

Cokp, 

•k                     * 

Tons. 

Tons. 

£ 

£ 

Cochin  China .... 

650 

— 

392 

.-> 

China  and  Hong  Kong   . 

90,676 

137 

65,192 

187 

Japan     

14,083 

80 

8,383 

36 

Aostralia        .... 

8,711 

924 

6,128 

1,214 

Islands  in  the  Pacific 

480 

251 

— 

British  North  America    . 

189,274 

1,406 

86,318 

996 

United  States  of  America : 

On  the  Atlantic  . 

91,483 

— 

61,524 

— 

On  the  Pacific     . 

60,366 

— 

31,596 

^^MB 

British  West  Indies 

176,335 

224 

99,387 
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Foreign  West  Indies 

281,877 

462 

149,674 

336 

Mexico 

2,821 

— 

1,227 

— 

Central  America     . 

114 

30 

114 

47 

United    States    of    Columbia 

(New  Granada)   . 

11,241 

— 

7,190 

— 

Venezuela       .... 

370 

5 

2d4 

5 

Ecuador 

1,015 

— 

896 

— 

Peru 

109,393 

2,137 

70,410 

1,605 

Bolivia  .        . 

2,094 

— 

920 

— 

Chili 

101,203 

4,146 

48,734 

2,928 

Brazil 

816,417 

12,890 

188,036 

9,083 

Uruguay 

96,648 

303 

65,888 

228 

States  of  the  Argentine  Con- 

federation   .        .        .        . 

62,860 

4,639 

42,970 

3,621 

Falkland  Islands    . 
Total  . 

246 

— 

224 

12,208,009 

341,866 

6,879,680 

241,419 
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CHAPTER  XXIV. 

« 

SniP-BUILDING  YARDS  OX  THE  BANKS  OP  THE  CLYDE, 

Glasgow  affords  great  facilities  for  shipping  the  Iron 
made  in  that  district,  the  Clyde  coming  up  to  the 
City  and  ministering  to  Connal's  great  stores  in  the 
most  convenient  manner.  The  shipbuilding  yards  on 
the  banks  of  the  Clyde  are  the  largest  and  most 
numerous  in  Great  Britain.  Steamers  of  all  sizes 
are  built  here  for  all  nations ;  the  skill  of  the  Scotch 
engineers  is  unrivalled  in  England,  and  the  names 
of  Napier,  Thomson's,  and  Elder  &  Co.,  are  well  known 
in  connection  with  high  class  steamers  in  all  parts 
of  the  world.  The  best  steamers  in  the  world  are 
built  on  the  Clyde.  This  noble  river,  with  hundreds  of 
building  yards  on  both  banks  for  miles,  as  you  steam 
out  of  Glasgow,  presents  one  continued  succession  of 
gigantic  works,  occupied  principally  in  Iron  naval  archi- 
tecture. Steamers  are  launched  every  month,  and  the 
great  works  themselves  are  mementoes  not  only  of  the 
superiority  of  the  Clyde  makers  over  all  others,  but  as  a 
proof  of  the  grandeur  of  Scotch  enterprise,  of  which 
England  has  good  reason  to  be  proud. 

Mr.  John  Elder  has  done  wonders  in  carrying  out 
the  wholesome  advice  so  often  and  ably  given  by  Sir 
WiUiam  Armstrong,  to  economize  fuel  in  the  generation 


of  steam  by  perfecting  the  high  and  low  pressure 
steam-engine,  which  is  now  accepted  by  tlie  great 
engineers  on  the  Clyde.  These  engines,  at  this  time, 
are  universally  apphed  at  with  from  sixty  to  eighty 
pounds  pressure  in  the  direct  acting  compound  sur- 
face condensing  engine,  witli  a  saving  of  just  one  half 
the  quantity  of  fuel ;  the  present  fii-m  of  John  Elder 
&  Co.  are  still  pursuing  the  same  course  of  economy, 
with  further  improvements.  This  firm,  by  adopt- 
ing Rowan  &  Orton's  (of  Glasgow)  Patent  Boiler,  de- 
clare that  with  a  pressure  of  120  lbs.  and  three 
cylinders,  they  will  reduce  the  consumption  of  fuel  to 
a  minimum  of  1  lb.  of  coal  jier  horse-power  per  hoiu-. 
Steamers  are  built  here  witli  3,000  horse-power  each, 
and  Messrs.  Caird  &  Co.  have  engines  in  hand  now 
for  one  vessel  5,220  horee-iKiwer.  Mr.  Robert  Dimcao, 
Port  Glasgow,  is  now  engaged  on  plans  of  steamers 
600  feet  long,  probably  to  trade  between  the  great 
Ramsden  dock  at  Barrow  and  tlie  port  of  New  York. 
This  noble  river,  with  its  engine-shops  and  yards,  is  a 
marvel  in  the  metallurgical  industries  of  our  land ;  and 
by  improved  steam-engines  and  noble  Iron  steamers 
will,  with  honour,  transmit  to  posterity  the  names 
of  John  Elder,  Laii-d  &.  Co.,  Robert  Duncan,  the  Elders, 
Napiers,  Dennys,  and  Sir  WUliam  Thompson.  Eankine 
is  gone,  and  the  Clyde  loses  his  transcendant  abihty ; 
but  John  Elder  has  made  munificent  provision  for  in- 
structing suitable  young  men  who  aspire  to  practise 
the  arts  of  building  Iron  ships  aud  steam  engines, 
and  practically  to  apply  those  great  principles  whidi 
Rankine  taught  so  well. 
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CHAPTEK  XXV. 

THE  NEW  TKADE   OP  STEEL  CASTING 

Has  made  rapid  progress  in  this  country  since  its  first 
introduction  at  Krupp's  great  works ;  and  as  cranks, 
and  all  other  important  parts  of  steam  engines  and 
other  machinery,  can  now  be  run  out  from  the  crucible 
of  the  best  material,  where  tensile  and  tortuous  strains 
are  excessive  this  kind  of  manufacture  is  invariably 
preferred. 

CRUCIBLE   STEEL   CASTINGS 

Is  a  branch  of  the  Sheffield  steel  trade  of  modern 
development,  and  promises  to  become  of  great  magni- 
tude. Krupp,  of  Prussia,  was  one  of  the  first  to  make 
large  castings  in  steel,  but  Krupp  has  long  since  been 
surpassed  by  Messrs.  Vickers,  of  Sheffield,  who  may  be 
considered  the  founders,  &c.,  by  originating  and  manu- 
facturing all  kinds  of  steel  bells,  and  who  are  still  the 
only  large  makers  of  crucible  castings  of  steel,  in 
large  contracts,  in  England.  To  show  the  increasing 
importance  of  this  trade,  Messrs.  Hadfield's  Steel 
Foundry  Company,  Newhall,  Sheffield,  have  just  com- 
pleted extensive  premises  and  plant,  covering  a  couple 
of  acres  with  machinery,  and  improved  appliances,  for 
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the  manufacture  of  smaller  steel  castings  of  all  de- 
scriptions, and  who  claim  to  be  unsurpassed.  The  firm 
devote  their  personal  attention,  and  claim  a  special 
excellence  in  having  secured  sound  castings  in  crucible 
steel,  from  1  lb.  to  several  tons  in  weight,  and  also 
a  superior  method  of  annealing  their  castings  to  any 
engine,  their  success  being  such  as  to  necessitate  the 
erection  of  their  new  works  to  meet  their  increasing 
trade.  We  are  informed  by  practical  parties  that 
they  possess  one  of  the  most  complete  and  well-arranged 
foundries  of  the  kind.  It  is  really  surprising  to  learn 
how  many  and  varied  are  the  uses  these  castings  are 
applied  to,  from  reaping  machine  fingers  to  screw 
propellers  for  steam  ships.  This  seems  a  great  step, 
but  from  hydraulic  cylinders  to  colliery,  tram,  and 
railway  wheels  seems  greater.  Pinions,  engine  shafts, 
plough-shares,  horn-blocks,  and  .axle-boxes,  will  give 
some  idea  of  the  articles  to  which  they  are  being  ap- 
plied. In  fact,  crucible  steel  castings  are  fast  replacing 
metal  work  and  wrought  Iron  forgings,  their  superior 
qualities,  viz.,  great  tenacity,  strength  and  lightness, 
giving  them  special  advantages  over  other  metals. 

We  understand  Mr.  K.  Hadfield  has  patented  an  im- 
proved double  disc  railway  wheel,  the  tyre  of  which  is 
steel  or  Iron,  with  a  metal  centre  welded  thereto ;  owing 
to  its  construction,  it  is  a  certain  preventative  against 
all  railway  accidents  from  tyres  breaking.  It  can  be 
manufactured  cheaper  than  ordinary  wheels.  Mr.  H. 
has  also  patented  a  capital  cheap  and  durable  method 
of  fastening  crucible  steel  wheels  fast  on  the  axles,  so 
that  they  cannot  work  loose.     We  imderstand  that 
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Messrs.  Hadfield's  Steel  Foundry  Company  recently 
received  from  one  firm  alone  an  order  for  fourteen 
hydraulic  steel  cylinders,  weighing  upwards  of  one  ton 
each.     This  will  give  some  idea  of  their  capabilities. 
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CHAPTER  XXVL 

WILLENHALL  AND  ITS  LOCKS  AND  BOLTS. 

WiLLENHALL,  the  real  seat  of  the  lock,  door-bolt,  and 
latch  manufacturers  for  the  world,  is  a  township  in  the 
parish  of  Wolverhampton,  and  is  connected  with  it  by 
two  lines  of  railways,  viz.  the  old  Grand  Junction  hne, 
and  one  recently  opened,  the  Wolverhampton  and 
Wallsall  line.  Willenhall  being  just  three  miles  fix>m 
either  town,  now  contains  about  20,000  inhabitants, 
a  complete  hive  of  industry.  We  believe  there  are 
some  five  to  six  hundred  separate  manufactories  (of 
course  some  only  small  concerns)  of  rim,  mortice, 
drawback,  dead,  cupboard,  drawer,  box,  and  pad  locks ; 
all  kinds  of  latches  and  door  bolts ;  currycombs,  grid- 
irons, box-iron  stands,  and  skewers ;  horse  scrapers 
and  singers  ;  carpet-bag  frames  and  locks ;  box  comers 
and  clips ;  keys  of  all  descriptions ;  and  stampers  of  an 
endless  variety  of  articles  for  the  gun,  steel,  toy,  and 
other  trades  carried  on  in  neighbouring  towns.  There 
are  also  Ironfounders,  brassfounders,  and  wrought  Iron 
works,  blast  furnaces  and  colHeries  in  abundance.  To 
these  mainly  must  be  attributed  the  rapid  growth  of 
this  industrious  town.  The  writer  can  well  remember 
when  three  to  four  thousand  was  the  extent  of  its 
population.     In  those  happy  old  days  of  the  past  there 
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■was  one  church,  with  a  blaspheming  drunken  parson, 
■who  spent  six  times  more  of  his  time  in  the  public- 
house  than  in  the  church,  the  only  one  the  place 
posseased.  In  those  times  there  was  no  Methodist  or 
Dissenting  resident  minister ;  and  what  is  more,  no 
magisti^te,  no  la'wyer,  no  police,  and  not  an  inhabitant 
(except  the  parson)  but  what  was  engaged  in  some 
kind  of  business.  At  the  present  time  the  township  of 
Willeuhall  contains  four  churches,  five  Wesleyan 
chapels,  four  Baptist  chapels,  five  Methodist  chapels  of 
various  denominations,  and  one  Eoman  Catholic  chapel, 
which  represents  one  place  of  worship  for  every 
thousand  of  the  population,  a  fact  few  towns  can  boast 
of;  with  good  school  accommodation,  British,  National, 
and  Wesleyan,  and  a  literary  institute  of  no  mean 
pretenBions,  having  its  reading,  recreation,  and  class 
rooms,  a  good  lecture  hall,  and  a  well-furnished 
library. 

On  visiting  some  of  the  manufactories  of  Willenhall, 
we  found  the  Albion  works  one  of  the  most  prominent, 
employing  some  hundreds  of  work-people.  The  busi- 
ness carried  on  here  was  established  in  the  last  century 
by  the  father  of  one  of  the  present  proprietors ;  and 
one  of  the  principal  branches  of  the  trade,  tiiat  of 
door  bolts,  was  extensively  carried  on  by  the  grand- 
father of  the  other  more  than  eighty  years  ago.  At 
these  works  we  find  manufactured   rim,   dead,   and 

L mortice  locks;  spring,  rim,  night,  Norfolk,  Suffolk, 
and  Lancashire  thumb-latches,  in  various  ornamental 
designs ;  door-bolts  in  prodigious  quantities.  When  in 
full  employ  they  can  produce  120  gross  per  week  of 
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this  one  artide,  aided  by  steam  stamps,  Nasmith's 
steam  hammer,  and  steam  presses  for  forming  the 
various  parts  of  the  bolt,  and  piercing  the  holes  in  the 
plates;  also  pulleys  for  every  conceivable  purpose; 
sash,  signal,  and  sliding  doors ;  hat  and  coat  hooks ; 
door  buttons,  and  black  ironfoundery  generally.  We 
also  find  a  large  quantity  of  door-lock  knobs,  sold 
principally  for  export,  called  '  Harper  &  Co.'s  patent 
mineral  lock  furniture.'  At  the  time  we  write,  they 
are  engaged  on  orders  for  nearly  100,000  brackets, 
made  of  malleable  cast  Iron — these  are  for  various 
telegraph  lines,  both  for  home  and  abroad.  In  this 
branch  the  Messrs.  Harper  &  Co.  excel.  Our  pen 
would  fail  to  write  the  variety  of  purposes  to  which  the 
malleable  castings  are  now  appUed ;  suffice  it  to  say, 
their  patterns  consist  of  more  than  three  thousand 
•different  kinds  and  sizes. 

The  largest  lock  manufactory  here,  and  perhaps  one 
of  the  oldest,  is  Carpenter  &  Tildesley's,  well-kno^vn  in 
England  and  all  the  Colonies  for  their  locks  of  various 
kinds,  particularly  '  rim '  locks.  They  are  the  largest 
lock  and  curry-comb  makers  in  Willenhall,  and  employ 
the  greatest  number  of  hands  in  lock  and  key  making 
of  any  house  in  Willenhall,  having  especial  machinery 
for  this  purpose.  This  firm  stamp  their  own  keys. 
Mr.  James  Tildesley  is  son-in-law  to  the  late  Mr. 
Carpenter,  and  is  the  proprietor  of  these  ingenious 
works.  This  is  a  highly  respectable  firm,  and  capable 
of  executing  orders  to  any  extent  of  all  kinds  of  locks. 
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CHAPTEE  XXVn. 

THOMAS   PERRT  AM)  SONS   GREAT  EXOINE  WORKS  AND 
FOUNDRYS  AT  HIGH  FIELDS,  BILSTON. 

Wb  know  of  no  concern  which  has  done  more  to 
raise  the  character  for  engineering  skill  in  the  Black 
Country  than  Thomas  Perry  &  Sons.  This  is  a  highly 
respectable  old  firm  engaged  in  metallurgical  pursuits. 
50  years  since — the  firm  then  was  Thomas  Perry — 
the  family  resided  at  Bilston,  and  as  there  were  at 
that  time  numerous  Perrys  in  business,  Mr.  Perry,  to 
distinguish  him,  was  always  called  *  Gentleman  Perry,' 
and  was  highly  esteemed  and  loved  by  all  classes. 
Mr.  Perry,  with  Mr.  Sparrow,  was  one  of  the  founders 
of  the  Bilston  District  Bank,  and  remained  a  director 
until  his  death. 

He  was  quiet,  unostentatious,  always  a  gentleman, 
was  never  known  to  forget  himself  or  become  agitated 
in  business ;  he  was  amiable  and  polite  to  all ;  a  great 
friend  to  his  church  and  the  clergy ;  a  man  of  spotless 
and  the  highest  reputation.  In  the  social  circle  at 
home  for  goodness  he  was  unequalled  in  all  Stafibrd- 
shire;  so  amiable,  so  gentle,  truly  polite  and  kind 
was  Mr.  Perry  in  his  own  family  to  each  member 
to  the  day  of  his  death,  although  he  lived  to  an  ad- 
vanced age.    Mr.  Charles  T.,  the  eldest  son,  married 
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Harriet,  the  third  daughter  of  the  late  G.  B.  Thorney- 
croft,  Esq.,  the  first  mayor  of  Wolverhampton  and  the 
founder  of  the  firm  of  G.  B.  Thomeycroft  &  Co.  Mr. 
Thomas  Perry,  the  second  son,  is  now  at  the  head  of 
the  concern  under  review. 

This  foundry  has  a  world-wide  fame,  and  has  done 
more  in  supplying  new  machinery  and  appliances, 
abreast  with  the  rapid  progress  the  Iron  trade  has 
made  during  the  last  ten  years,  than  many  other 
establishments. 

Steam  engines  and  all  kinds  of  machinery  are  their 
great  specialities,  with  all  modern  inventions  in  rolls 
and  machinery  in  Ironworks.  At  this  foundry  the 
choicest  brands  of  pig  Iron  are  kept  in  large  quantities, 
including  lilleshall,  Madeley  Wood,  Blaenavon,  Wear- 
dale,  and  different  Swedish  brands,  mixed  in  propor- 
tions known  only  to  Perry  &  Sons,  to  make  soft  and 
chilled  rolls,  for  rolling  plates,  sheets,  armour  plates, 
&c.,  &c.;  for  the  manufacture  of  which  this  firm  is 
justly  celebrated. 

Here  some  of  the  rolls  used  at  the  Earl  of  Dudley's, 
W.  Barrows  &  Sons,  the  Barrow  Steel  Company,  Eobert 
Heath  &  Sons,  the  Blochairn  in  Scotland,  and  most 
other  great  concerns,  are  made. 

We  know  of  no  concern  which  has  done  more  to 
raise  the  character  for  engineering  skill  in  the  Black 
Country  than  Thomas  Ping  &  Sons.  This  firm  often 
take  contracts  for  complete  Iron  works  for  foreign 
countries.  They  have  a  good  name  for  blast  engines ; 
all  the  blast  engines  at  the  Steel  Company's  works  at 
Barrow  were  built  by  this  firm — safes  of  a  very  high 
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class  are  made  here,  and  other  specialities  out  of  the 
range  of  the  fitting  business. 
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Represented  by  the  annexed  engraving,  were  erected 
at  great  cost  thirty  years  since,  in  the  most  substantial 
manner,  by  the  late  Walter  Williams,  Esq, 

The  plan,  general  arrangements,  and  architecture  of 
the  Albion  Works  reflect  credit  on  the  judgment  of 
the  late  Mr.  Walter  WiUiams,  who  took  pride  in  the 
works,  and  always  sent  a  quaUty  of  Iron  into  the 
market  from  these  works  which  estabhshed  their  first- 
class  brand  throughout  the  country.  The  late  pro- 
prietor was  the  eldest  son  of  the  first  Mr.  PhiUp 
Williams,  of  Wednesbury  Oak,  the  founder  of  the  well- 
known  '  Mitre '  brand  of  Iron. 

These  extensive  works  are  now  carried  on  by  several 
firms.  The  Albion  Sheet  Iron  Company  and  the  Bri- 
tannia Iron  Company  (the  proprietary  being  almost 
identical)  have  here  two  forges,  consisting  of  nineteen 
puddling  furnaces,  two  sheet  mills,  and  a  bar  mill, 
where  are  made  sheets  of  very  superior  quality  of  the 
well-known  ^Trident'  brand,  and  bars — small  rounds 
and  squares — ^with  various  kinds  of  fancy  Iron,  marked 
*  Britannia  Iron  Co.  ^ .' 

Their  sheets,  bars,  and  specialities  in  Iron,  take  a 
high  position  in  the  market.     The  firms  consist  of 
Titus  Greenway,  William  Dangerfield,  Henry  Lewis, 
Edward  W.  Lewis  (the  Albion  Sheet  Iron  Company) 
and  of  Henry  Lewis,  Edward  Lewis,  and  William  P. 

p 
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Greenway  (the  Britaaoia  Iron  Company).  For  many 
years  Mr.  Titus  Greenway  held  the  responsible  position 
of  sheet-mill  manager  to  the  late  Mr.  Samuel  Mills,  of 
Barlaston  Green.  Mr.  Dangerfield  was,  for  over  a 
quarter  of  a  century,  mill  manager  to  Messrs.  G.  &  E. 
Walker,  of  the  Gospel  Oak  Iron  Works,  makers  of  the 
celebrated  GO  &  sheet  Iron. 

The  Messrs.  Lewis  were  instructed  in  Iron  making  at 
Wednesbury  Oak,  under  Messrs.  PhiHp  Williams  & 
Sons,  where  the  famous  '  Mitre '  brand  of  Iron  is  made ; 
and  Mj.  W.  P.  Greenway  has  had  considerable  expe- 
rience under  our  own  relative,  the  late  worthy  Samuel 
MiUs,  of  the  well-known  Bills  and  Mills  firm  of  Dar- 
laston  Green.  Every  member  of  these  finns  is  there- 
fore a  practical  Iron  maker. 
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Steam  Pumpisg  Enqisb. 


These  engines  have  created  a  great  revolution  in  the 
machinery  now  in  use  for  hydraulic  purposes  in  mines. 
A  hundred  years  since  water  in  coal.  Iron,  and  all 
metalliferous  mines,  was  the  great  enemy  alike  of  the 
mineral  lord  and  the  sturdy  adventurer ;  hence  thou- 
sands of  mines  were  abandoned  the  moment  the  lode 
or  coid  measure  dipped  into  the  water-pond,  and 
hundreds  of  thousand  pounds'  worth  of  subterranean 
treasure  from  this  cause  was  left  by  the  old  men  in 
the  earth  unutilised.  Hence  it  often  occurs  in  mining 
counties  that  an  old  pit-shaft  is  discovered  by  accident 
on  a    farm  now  devoted  to  agriculture,  where  every 


T.\SG1i-E'S  STEAJI  PUMPIXG  ESGIXE.  213 


16  t 
on 


vestige  of  pils  or  mining  appliances  aie  removed 
llie  baud  of  time  and  agricultural  operations.  Tempug 
edax  omnium  rerum.  About  the  year  178: 
Ciirron  Company  in  Scotland  erected  a  water-engine 
which,  for  its  dimensions  and  capabilities,  was  looked 
upon  ns  one  of  the  wonders  of  Scotland.  Sir  J. 
Sindair,  who  wrote  in  1792,  speaking  of  this  engine, 
says: — 

'  These  works  couaisted  of  five  blast  furnaces,  and 
made  iheir  own  fire-bricks,  had  a  "Water  Engine,  tliat 
worked  seven  strokes  a  minute,  raised  3,500  gallons 
of  water  at  one  stroke.  The  same  engine  consumed 
16  tons  of  coal  in  24  hours.' 

At  a  more  recent  date  more  powerful  machinery 
invented,  and  our  friends  in  Cornwall  took  the 

;d  in  this  rcepect,  and  constructed  steam-en^nea 
on  what  is  called  the  'Cornbh  plan,'  which  have  since 
Jjeen  in  vogue  at  all  our  metalliferous  mines.    The  cost 

these  engines,  however,  is  a  bar  to  their  adoption, 
foundations,  house,   and    other  appliances  fre- 
quently costs  ten,   fifteen,  and  even  twenty  thousand 
poimds,  much  in  this  respect  depending  on  the  depth 

the  mine  to  be  drained.    These  remarks  must  not  be 

:cn  as  inveighing  against  the  Cornish  engine.     On 
le  contrary,  we  say  they  do  more  service  with  a 

laller  amount  of  fuel  by  fax  than  any  of  their  pre- 
icessors,  but  the  cost  of  foundations,  the  complicated 

Lchincry,  the  beam,  the  massi\-e  centre  gudgeon,  the 

[ve3,  the  levers,  the  hand  gears,  the  air-pump  and 

mdenser  ;  in  fact,  the  wliole  macliine,  for  the  service 

it  renders,  cannot  bo  compared  with  the  unique  and 
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scientific  apparatus  in  the  engraving  annexed,  inveoteil 
by  Mr.  A.  S.  Cameron,  of  New  York.  Already  3,500 
of  these  engiucB  are  fixed  and  at  work,  all  made  at 


the  great  Cornwall  works  of  Tangj-e,  Bros.,  at  Solio 
and  Birmingham. 

It  will  be  observed  by  the  engraving  that  there  is 
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nothmg  to  be  seen  moving  but  the  piston  rod  in  its 
constant  reciprocations,  the  steam  cyUniler  to  the  right  : 
and  the  pump  to  the  left.  The  power  exerted  by  the 
steam  on  the  piston  is  expended  in  the  pumps  tlirough 
the  medium  of  tlie  piston  rod  itself,  the  reversing 
valves  are  operated  by  the  piston,  all  is  closed  up, 
nothing  exposed  to  view,  and  the  speed  of  the  engine 
is  retarded  or  accelerated  ad  libitum  by  the  regulation 
of  a  simple  supply  valve. 

Tlie  great  advantage  of  these  pumps  is  the  facility 
with  whicli  they  can  be  laid  dotvn;  like  the  horizontal 
engine  they  are  fixed  with  very  little  cost,  they  rarely 
get  out  of  order,  the  seats  of  the  valves  being  made  of 
vidcanized  india-rubber  or  something  of  this  kind.  A 
gentle  sounding  click  b  heard,  which  has  no  ring  of 
metal,  but  rather  gives  the  idea  that  everything  is  tight 
and  sound  like  the  air  pump  bucket  of  a  condensing 
engine  when  it  has  been  recently  packed  with  a  good 
white  rope.  These  engines  are  now,  we  understand, 
fixed  in  the  nethermost  depths  of  the  muie,  and  lift 
the  -water  to  the  top  ;  this  plan  answers  well,  prevent- 
ing the  sti'ain  and  continual  disturbance  of  the  water 
trees  where  the  old  engines  are  used.  The  steam  may 
be  generated  in  the  pit  or  at  grass  at  pleasm-e;  of 
course,  if  the  latter,  steam  pipes  arc  fixed  to  descend 
the  shafts  to  the  engine.  They  can  be  fixed  of  any  size 
required  by  the  work  to  be  done,  and  the  small  coat  ' 
■when  compared  with  the  old  engines  is  marvellous 
and  astounding,  and  no  doubt  they  are  rapidly  coming 
into  universal  use  in  all  parts  of  the  world.  The 
works    of   this  great    firm  are  situated  very  near  to 
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the  old  Soho  Works,  near  Birmingham.  They  have 
likewise  another  large  factory  m  Birmingham.  In 
looking  over  the  Soho  Works  the  other  day,  we 
were  pleased  more  than  we  can  express.  They  are 
of  immense  size,  and  employ  twelve  hundred  men; 
and  the  wholesale  way  in  which  the  work  is  got 
through  is  marvellous.  .  We  should  think  there  were 
fifty  or  sixty  of  these  engines  of  different  sizes  in 
course  of  erection.  We  frequently  saw  two  or  three 
cylinders  being  bored  by  ^the  same  machine  at  the 
same  time.  The  slotting,  drilling,  boring,  punching, 
turning,  planing,  forming,  and  forging  machines,  with 
all  the  men  actively  at  work,  was  gratifying  to  witness. 
Here  hydraulic  power  is  used  for  cutting,  punching, 
foiling,  &c. 

The  foundries  and  casting  shops  in  brass  and  Iron, 
the  smithies  and  chain-making  shops,  are  all  abreast,  if 
not  in  advance,  of  the  day  in  which  we  live.  The 
offices,  and  even  the  warehouses  for  exporting  the 
produce  of  this  wonderful  hive  of  industry,  were  ad- 
mirable in  the  highest  degree.  There  is  likewise  here 
a  spacious  dining-hall  for  the  men,  with  stoves  and 
cooking  apparatus  under  proper  management,  where 
the  artizans  may  have  tea  and  coffee  for  breakfast  and 
their  chop  or  steak  cooked  for  dinner,  and  no  doubt, 
although  we  did  not  enquire  and  cannot  speak  posi- 
tively, a  library  is  kept  and  a  sick  club  imder  the 
management  of  the  able  gentlemen  who  established, 
and  with  such  spirit  and  regularity  carry  on,  this  great 
concern  of  Tangye,  Bros.  At  these  works,  besides  the 
Special  direct-acting  Steam  Pumping  Engines  referred 
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to  above,  are  made  Hydraulic  and  Screw  Lifting  Jacks, 
Cranes,  Differential  and  ordinary  Pulley  Blocks,  and 
a  very  large  number  of  their  newly  designed  Horizontal 
High  Pressure  Steam  Engines.  Also  Eamps  for  speedily 
re-railing  Eailway  Carriages  in  the  event  of  their  get- 
ting off  the  line.  Hydraulic  and  Screw  Presses  for 
every  variety  of  purpose.  Hydraulic  Testing  Machines, 
Morton's  Patent  Self-sealing  Eetort  Lids  with  Holman's 
Patent  Fastenings,  Holman's  Patent  Purifier  Lifts  and 
Double-acting  Pumps,  Oesterkamp's  Patent  Kock  Borer, 
and  a  great  variety  of  special  articles. 

The  Messrs.  Tangye,  Brothers,  we  believe,  have  a 
Dep6t  at  Newcastle,  The  London  business  offices  are 
at  10,  Laurence  Pountney  Lane,  E.C.,  imder  the  direc- 
tion of  Mr,  Holman,  the  managing  partner  in  London. 
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N.  Hingley  and  Sons :  Axmaces,  4,  3  in  blast ;  puddling  fomaces, 
42.  Mi^e  best  cable  iron.  Old  Hill  and  Nertherton  fomaces, 
Brand:  N.H.  &  S.  *. 

Pontnewynyod  Iron  Works,  Pontypool :  padd.  famaoes,  26,  and 
building  more.  Make  wire  rods,  tin  bars,  and  sheet  iron.  Irou 
quite  first  class.     No  B.  furnaces. 

Wilden  Iron  Works,  near  Stourport :  proprietors,  J.  P.  and  W. 
Baldwin  ;  one  of  the  oldest  works  in  Worcester :  sheet  iron  and 
tin  plates,  both  of  the  very  best  quality.  Charcoal,  sheet  iron, 
and  tin  plates.  Brands  :  all  sheet  iron  branded  '  BALDWIN- 
WILDEN,'  and  marked  with  distinguishing  quality,  *B,' 
*BB,'  *BBB,'  *B.  CHAR'L,'  'E-B.  CHAR'L.'    Tin-plates 

for  deep-stamping  — branded  '^'^^^'^'  BEST  CHAR- 
COAL TIN.'  Tin-plates  for  general  working  —  branded 
'  WILDEN-CHARCOAL,'  •  UNICORN- CHARCOAL  TIN,' 
*ARLEY  *  TIN.'  Coke  tin-plates  —  branded  '  STOUR 
COKE  TIN.'  Tin-plates  specially  prepared  for  gas-meter 
purposes.  Our  sheet  iron  is  not  only  marked  '  B,'  *  B  B,'  Ac., 
but  the  brand  '  BALDWIN-WILDEN '  is  on  the  bands  of 
each  bundle. 

Withymoor  Furnaces:  2  in  B.  Make  best  hydrate  iron. 
W.  Dawes  and  Sons,  proprietors. 

Henry  Hall,  Old  Level  Works,  Brierley  Hill :  18  puddling  fur- 
naces. This  iron  is  very  good.  Best  and  best  best  bars — 
rounds,  -j^  in.  to  4  in.  diameter ;  squares,  \  in.  to  3^  in.  square ; 
flats,  ^  in.  to  6  in.  wide  ;  hoops  and  slit  rods ;  colliery  rails ; 
T  angle  and  fancy  iron.  Brand  «  LEVEL  *,  HALL'S 
BB*. 

The  Darlaston  Steel  and  Iron  Company,  established  1799 :  42 
puddling  furnaces,  3  B.  F.,  all  in  B.  Brand.  The  undermen- 
tioned Brands  are  the  Trade  Marks  and  Brands  of  the  Company, 
and  are  stamped  upon  iron  and  steel  at  their  Works,  and  are 
used  to  distinguish  the  various  qualities  of  iron  and  steel 
made  at  the  Works,  all  the  very  best : — 


HARUPACnTKEHS  ARD  THEIB  QUALITIES. 


No.  1.  ■  CHAMPION."  No.  2.  'L  *  DAB- 
LASTON.'  No.  3.  '  SAMUEL  MILLS.' 
No. 4.  'G.F.  aG.F."  No. 5. 'LLOYDS 
DARLASTON."  No.  G.  'LLOYD'S 
CHARCOAL.'     No.  7.  'L  O  STEEL/ 


No.a.<?> 


STEEL/ 


■  Gold,  Brotliera,  Sadoly  Furnaces,  Forest  of 
CHAMPION.       D«.„:2B.F.,liBB. 

The  Ashton  Vale  Iron  Company,  Bristol.  Very  good  iron.  1 
B.  F,,  1  in  B. 

Gjere,  Mills,  and  Company,  Ayresomo  Iron  Works,  Middles- 
borough  :  4  B.  F.,  4  in  B. 

Appleby  and  Company,  Henshaw  Iron  Works,  Chesterfield: 
4  B.  F.,  8  in  B.     Estahhshed  1785.     Largo  iron  founders. 

The  Chilliugton  Iron  Company :  95  P.  F.,  C  B.  P.  Brand,  CCC, 
LB  O.ChiUington. 

Tredegar  Iron  Company:  80  P.  F.,  9  B.  F.,  7  in  B.  Rails  and 
Fish  Plates.    Brand  T.  I.  CO. 

Fletoher,  Solly,  and  Company,  Willenhall :  3  B.  F.,  3  in  B,  Very- 
good  iron. 

Lloyds  and  Company,  Middleaborottgh :  6  B.  F.,  6  in  B.  Brand, 
'  Liiilhorpe.' 

Bilston  Brook  Furnaces  :  3.  B.  F.,  2  in  B.  CinJ'-r  foundry  and 
forge  iron. 

M.  S.  Goddard  and  Sons,  Lane  End  Iron  Works :  2  B.  F.,  2  in 
B,     About  to  erect  1  new  furnace. 

Messps.  Round:  2  B.  F.,  2  in  B.     Best  mine  iron. 

Roberts  and  Company,  Tipton  Green  Furnaces  :  4  B.  F.,  4  in  B. 
Good  melting  iron  for  making  bedsteads  and  forge  iron. 

Watson,  Kepling,  and  Company,  Seaham  :  1  B.  F.,  1  in  B.  Erect- 
ing one  new  furnace,  1371.     Make  first-class  Bessonior  iron. 

North  of  England  Iron  and  Coal  Company  (Limited),  Carlton 
Works,  Slockton-on-Teea  :  3  B.  F.,  3  in  B.  8  patent  Danks's 
paddling  furnaces. 

Thomas  Webb  and  Sons,  Bretwoll  Hall  and  Bretwell  Lane  Iron 
Works,  Stourbridge  :  21  puddling  furnaces.  Hoops,  rods,  and 
angle  iron.     Brand. 

IBevann,  Coatos,  and  Co.  :  4  B.  F.,  all  in  blast.     Brand,  Cargo  . 
Fleet. 
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The  Wingerworth  Iron  Company,  near  Chesterfield :  3  B.  F.  all 

inB. 
Lnmpbiniuuis  ;  2  B.  F.,  1  in  B. 
FrodingUin  Works :  4  B.  F.,  4  m  B.,  18C4. 
The  Wcardalo  Iron  Company,  Towlaw  Iron  Works ;  4  1 

2  in  B.     1  undergoing  repair.     This  is  rerj-  superior  iron,  quite 

the  beet  made  in  this  district.     No.  3  Pig  being  worth  81.  per 

Um  to-day. 
MessrB.  Molineux,  Ball's  Bridge  Iron  Works,  Morley.     Make 

beet  thin  sheets.     Brand,  a  ball's  head. 
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Messrs.  Fowler  and  Company,  Harbor's  Field  Iron  Works,  Bilston : 
2  B.  P.,  1  in  B.     Very  best  forge  mine  iron. 

3Ir.  Jolin  Marshall,  Monway  Iron  Works,  Wednesbnry  :  10  P.  P. 
Bars,  sheets,  all  best  and  best  best  charcoal,  and  extra  best 
charcoal  for  the  government.  Pince  to-day,  from  SSI.  I0».  per 
ton  to  bd.  per  lb.  Mr.  Henry  Mills,  of  the  Pleck  Iron  Works 
makes  the  same  qualities  and  gets  the  same  price. 

Hugh  Martin  and  Sons,  Coatbridge  Iron  Works :  7  P.  F.  First 
class  rivet  iron. 

Brymbo  Iron  Company,  Wreshara:  2  B.  F.,  2  in  B.  1  new  one 
building;  established  1797. 

Loe  and  Bolton,  Hyde  Iron  Works,  Stourbridge :  20  P.  F.  2 
Siemens'  furnaces  at  work  here  ;  brand  of  iron  first  class.  Theae 
are  works  that  first  rolled  slit  rods,  which  wore  introduced 
by  the  ingenious  Foley,  who  obtained  admission  into  the  Rus- 
sian Iron  Works  by  the  charming  strains  of  his  violin.  See 
account  of  his  journey  in  the  Ouide.  Brand,  9  h  &B.  This 
is  perhaps  the  oldest  works  in  Worcestershire,  always  makes 
first  cUisB  iron,  and  baa  the  Honourable  Foley's  first  made  rods 
here.  Lee  and  Bolton  coutinne  this  trade.  The  works  are 
situated  in  a  lovely  spot  and  charming  country.  See  Engraving. 
They  likewise  make  plating,  bars,  wire  rods,  best  bars,  and 
best  sheets,  and  obtain  the  highest  price. 

Norton  Iron  Company  (Limited)  :  5  B.  P.,  4  in  B.  1  of  these 
working  on  Norwegian  Titanic  ore  making  Bessemer  iron,  and 
for  this  81.  5s.  per  ton  is  now  obtained. 
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I  Bobert  Crawshaj-.  Cjfsrtha  Iron  Works,  Mertbjr  Tyilvil,  one  of 
the  oldest  works  in  England,  eBtabliahed  100  years  :  11  B.  F. 
All  on  strike.  Brand,  W.C.  Make  bars  and  rails  at  the 
■works.     72  P.  F. 

"W.  Barrows  and  Sons,  Bloomfieid  Factory,  and  Tipton  Works  : 
100  P.  F.  ilakes  60,000  tons  a  year  of  tho  very  beat  Staf- 
fordshire iron.  First  qnaUty,  has  a  world-wide  fame.  Brand, 
p*„     generally  fetches    11.    per   ton    more    than   all   other 

.     StaffordahirB  makes,  SC*  and  tho  Earl  of  Dudley's  excepted. 

Mr.  John  Spencer,  Phcenis  Iron  Works,  Coatbridge,  Scotland : 
22  P.  F.  Bars,  angles,  and  boiler-plates,  higb  class  quality. 
Brand,  Phtonix. 
L  Snedsbill  Iron  Company,  Snedahill,  Salop :  make  bars,  plates, 
sheets,  and  wire  rods.  Quabty  of  all  the  iron  made  here  ia  first 
class,  being  entirely  made  from  Earl  Granville's  best  LilleshaU 

pigs.     Brand,  gxRTigij]],],     ^^'-    Thomas   Horton,    Prior'a 

I  Lee  Hall,  and  his  brother,  Mr.  Samuel  Horton,  are  partners  in 
this  concern.  They  deservedly  stand  very  high  in  the  market 
for  all  kinds  of  iron  they  make,  ftod  have  a  number  of  char- 
coal tires,  and  produce  charcoal  wire  rods  in  perfection. 
ritannia  Iron  Company,  at  the  Albion  Works,  West  Bromwich, 
has  10  puddling  furnaces,  where  bars,  small  angles,  rounds, 
eqnares,  half  rounds,  and  all  kinds  of  fancy  iron  are  made.  The 
quality  is  of  thohighest  class.  The  brand,  BRITANNIA  IKON 
CO.  «.     Tho  iron  made  hero  fetches  high  prices. 

rbion  Sheet  Iron  Company,  West  Bromwich,  have  10  puddling 
fomaces,  and  2  sheet  mills  and  a  bar  mill,  where  the  famous 
*  Trident '  sheets  are  made  which  fetch  such  higb  prices. 
This  and  the  firm  above  are  noted  practical  men  in  iron  making, 
George  Adams  and  Son,  of  the  '  Mars  '  Priestfiolds  Iron  Works, 
Wolverhampton,  have  12  P.  F.  and  3  mills.    Make  bars,  sheets, 

■  and  hoops  of  the  very  highest  class.  Mr.  George  Adams 
being  a  very  able  and  experienced  manager  in  this  capacity,  he 
contributed  hy  his  able  management  to  the  fame  of  the  brand 
of  Rose,  Higgins,  and  Boso'a  iron,  of  Bradley  Field,  and  Wright 
and  North's,  of  Wolverhampton,  to  whom  be  was  chief  manager 
for  years.     His  own  brand  of  iron  now  stands  quite  as  high  oa 

I  either;  apUtc  of  these  works  vrill  he  found  in  the  (?i(iHe.  Brand, 
'  Mai-s.'     All  best  iron  made  hero,  best,  double  brat,  Ac.,  Ac. 


■Williftin  Millmgton  and  Company  purchase  all  (heir  pigs,  have 
□o  h\ust  furnaces.  They  have  20  puddling  famacea,  and  4 
mills  and  forges,  situated  at  Summer  Hill,  Tipton,  railway 
station  near  to  tbe  works.  These  works  have  been  established 
upwards  of  40  years,  and  stand  well  in  the  market  for  the 
quality  of  their  boiler  plates.  Brand,  W  M  Co.  stirmonnled 
by  a  dove,  or  S  H  Crown.  Besides  boiler  plates,  they  make 
angles,  plating  bars,  rivet  iron,  half  rounds,  ovals,  amall  rounds, 
and  squares.  All  their  qualities  of  iron  are  good,  and  nu^ 
be  shipped  with  confidence.  Their  make  of  finished,  iron  is 
7,000  tons  per  annum.  Their  price  to-day  is  15;.  lOs.  for 
bars,  and  101.  10s.  for  plates.  In  the  Paris  Exhibition  their 
iron  was  '  honourably  mentioned.' 

The  District  Iron  and  Steel  Company  is  situated  at  Smethwiok, 
300  yarda  from  the  Stour  Valley  railway  station.  Are  very  good 
works,  capable  of  rolling  most  kinds  of  iron,  were  built  bO 
years  a^o,  hare  4<  mills,  3  forges,  and  20  puddling  furnaces. 
The  proprietors  of  this  ostensive  concern  have  likewise  other 
worka  at  Church  Lane,  Tipton,  with  10  puddling  furnaces  and 
2  mills.  There  are  few  worlts  in  the  Black  Country  laid  down 
«o  well.  At  the  Diatrlct,  the  arrangements  are  good,  near  to 
railway,  and  hangs  over  the  canal  like  Capri  in  the  Bay  of 
Naples.  The  engines  are  all  up  to  their  work,  and  sheet  iron, 
hoops,  hare,  angles,  small  rounds,  and  squares  are  made  here, 
and  at  Church  Lane,  of  veiy  good  quality.  Indeed,  we  have 
known  these  works  40  years,  and  they  have  always  had  the 
character  for  making  good  iron.  The  proprietors  are  Messrs. 
Broaghton,  Keen,  and  Hawkins,  well  known  in  the  trade  for  a 
long  period. 

The  Thomaby  Works  are  sitaated  at  Stockton,  carried  on  by 
Messrs.  William  and  Thomaa  Whitwcll.  Have  been  in  bnsi- 
ncaa  11  years.  There  are  34  paddling  furnaces  and  3 
mills.  They  manufacture  rounds,  squares,  flats,  half  rounds, 
convex  angles,  Tees  rails,  channel,  and  cable  iron,  and  turn  out 
13,000  tons  of  finished  iron  per  annum.  They  have  3  blast 
furnaces,  all  in  blast,  and  make  48,000  of  pig  iron  per  annum. 
Wow  engaged  in  erecting  2  new  ones.  Brand,  a  Mallard 
Lion,  W  W  &  Co.,  Cleveland.  Pig  iron  brand,  THORNABT. 
Character  of  iron,  good. 
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The  foUovnng  is  a  List  of  aM  the  London  Iron  Merchants  and 
Exporters  of  Iron,  coals,  and  all  kinds  of  hardwares,  describing 
ihe  particular  Ports  to  which  they  trade  ;  likewise  MercJmnts  and 
Exporters  of  copper,  tin,  lead,  spelter,  bullion,  8fc,  {See  our 
remarks  at  tlie  end  of  the  List.) 


W.  WardionBemen  and  Shippers.    H.  Mannfactaren  and  Shippers. 


Warebooaemen  and  ^^pe^ 

Porta. 

Manofactnres. 

Abrahams,  Hyanv  A., 
87,  Houndsditch 

Various 

Birmingham    and  Shef- 

field goods 

M.      Adam's      Patent 

Various 

Revolvers  and  fire-arms 

Sma]lArm8Go.,391, 

^rand 

Colonies.   Natal.   Aus- 

Metals,  files,  saddlexy, 
hardware,  gunpowder, 

1,  Leadenhall  Street 

tralia.   Cape,   China, 

and  East  and  West 

woolpack,  and  general 

Indies 

AdutU  Finzi  &  Co.,  24, 

Levantine  Ports,  Baltic, 

Colonial  produce,  drugs. 

Mark  Lane 

and  United  States 

metals,  fruits,  Man- 
chester goods,  ma- 
chineiy,  ^. 

Agncoltaral  and  Gene- 

Various 

Machinery 

ral  liachinery  Agency 

(lim.),  (Wm.  Smith, 

manager),   19,  Salis- 

bmr  Street,  Strand 
Aldridge,    Joseph,    F., 

India  and  China  . 

Apothecaries'  wares,  ap- 
parel, beer,  ales,  hard- 

& Co.,  4,  East  India 

Avenue 

ware,  cottons,  earthen- 
ware, and  machinery 

Alexander,  Fletcher  & 

Calcutta,  Madras,  Bom- 

Linens, machinery,  hard- 

Co., 10,  King^s  Arms 
Yard 
M.  Alfred  &  Son,  64, 

bay,  and  China 

ware,  and  general 

India,  Australia,  &c.    . 

Fishing-tackle,  &c 

Moorgate  Street 

Allen  &  King,  1,  Dow- 

Continent  and  various 

Iron  and  machinery 

gate  HUl 

Allen  Brothers  &  Co., 

East  Indies  • 

Drapery,  hardware,  ma- 

Albion Place,  London 

chinery,  cottons,   per- 

Wall 

fumery,  jewellery,  &c. 

Allport,     Douglas,    9, 
Fenchnrch  Bnildings 

West  Indies  and  Natal 

Cottons,  linens,  woollens. 

hardware,  and  general 

M.    Allwood    &   Sons, 

Various        .        • 

Needles 

11,  London  Wall 

W.     Abnond,     W.    J., 

Various       •        « 

Shoe  threads,  nails,  elas- 

174,  Aldersgate  Street 

tics,  needles,  && 
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Alpe,  J.  P.,&Co.,  149, 
Fenchurch  Street 


Abrutz,  R.,  96   &  97, 

Ethelbnrga  House 
Anderson,  T.,  27,  Lead- 

enhall  Street 
Angier,  S.  H.,  Moore  & 

Co.,  72,  Corohill 
Ashby,     Morris,      17, 

Laurence     Pountney 

Lane 
Appleyard,    C.    H.,  & 

Co.,     10,    Camomile 

Street 
M.  Arnold  &  Sons,  35 

&  36,   West  Smith- 
field 
Aria  &  Co.,  70  &  71, 

Bishopsgato      Street 

Within 
Ashford  &  Brookes,  29, 

Great  St.  Helen's 
Ashton  &  Co.,  Hatton 

Court,  Threadneedle 

Street 


Assam  Company,  The 
(H.  W.  Wimshurstf, 
secretary),  2,  East 
India  Avenue 

Atkins,  Charles,  &  Co., 
1,  Water  Lane 

Austin  Brothers,  81, 
Grracechurch  Street 

Ayling,W.W.,&Co.,24, 
New  City  Chambers, 
Bishopsgato  Street 

Azzoni,  Francesco,  25, 

Old  Broad  Street 
Bailey,  Pegg  &  Co.,  81, 

Bankside,  s.e. 
M.  Bailey,  Wm.,  &  Son, 

2     &    3,    Abchurch 

Yard 
Bailey,  W.,&  Sons,  71. 

Gracechurch  Street 

Bain,  Stead  &  Elford, 
Gk)lden  Heart  Wharf, 
Dowgate 


East  and  West  Indies, 
and  others 


Various 

Melbourne  and   Auck- 
land 
Riga  and  Russian  Ports 

Various 


Various 


All  over  the  world 


Jamacia,  Honduras,  and 
Calcutta 

Sydney,  Adelaide,  and 

Melbourne 
East  and  West  Indies, 

China,  &c. 


Calcutta 


Continent    . 


•        • 


Cape  Town  and  Cape  of 
Good  Hope 

Australia,  New  Zea- 
land, East  and  West 
Indies,  Brazil,  and 
Continent 

Continent  and  America 

East  Indies,  China, 
Japan,  and  various 

East  India,  China,  Aus- 
tralia, South  America, 
&c. 

Cape,  West  Indies, 
South  America,  and 
Brazils 

East  Indies  . 


Manchester  goods,  iroi 
hardware,    medicine  ^ 
apparel,      machiner--^ 
and  general 

Iron 


Timber,  provisions,  harcf • 

ware,  &c. 
Woollens,    cottons,   and 

earthenware 
Zinc,  oxide,    and   sheet 

zinc 

Hardware 


Sui^cal  and  retinaiy  in- 
struments, cutlery,  &c 

Manchester  goods,  hard- 
ware,  &c« 

Hardware,  earthenwue, 
glass,  and  general 

Manchester  goods,  hud- 
ware,  electro-pkte, 
cutlery,  iron,  inufai- 
nery,  beer,  sjurits, 
wine,  and  general 

Metals,  tools,  provisions, 
blankets,  &c. 


Manchester  and  York- 
shire goods,  machi- 
nery, and  general 

Coals,  metals,  hardware, 
&c     (Ship  brokers) 

Apothecaries'  wares, 
drapery,  haberdashery, 
machinery,  &c 

Iron  and  manu&ctured 

'iron  goods 
Iron,  metals,  arms,  &c 

Chemicals  and  articles 
for  telegraphy 

Ironmongery  and  imple- 
ments 

Metals  and  general 


cniuidGUppen. 
Enter  &  Oliphant,  Wal- 

W.  Biker,  n..  &  Co., 

30S,  Oifoid  Street 
BatUnis  &  Li^ns.  II, 

IiFHdenhaU  Sireet 
BankK.  Wm.,  32,  Lom- 

bnnl  StroBt 
Barber,  James,  Sod  & 

Co.,  136,  Leadenhall 

Street 

W.    Bftmea,   Fred.,   & 
09,  Fenchurch 
Birminghani 


Strei 


M.  BorroTB  &  Stewart, 

97.  CaanoD  Street 
BBrtor,  W.,  &  Co.,  38, 

Gracechiirch     Street. 

and  Llojtt'H 
Bartrum.  Pretyman  & 

Miinifonl,16B,  Upper 

Thamea  Street 
BaaleD.  Townahend   & 

Co.,    11,    Great   St. 

Helaa'a,  and  Llojd'H 
Buteman,  W.,  &  Sons, 

10,  Clement's  Lane; 

and  Baltic 
Baylej.  J.  A.,  17,Gnice- 

cboich  Street 
Belaie^  A.  P.,  10,  Eaat 

India  Chambers 
Bell,    BnndeiibiiTg    & 

Co.,2,BilliterSquaTe 
IL  Bellamy   &  Smith, 

A,   Abchnrcli  Yanl ; 

also  Sbemeld 
Benohr,  Henry,  fie  Co., 

FinBbnry  Pluco 
Berger.  Leo,  3,  Fhilpot 

Beriro  &  Co.,  6,  Idol 

H.  Benemra  Brothers, 

Eaat  Qreenwich 
U.BinluBrotherB,  Staf- 
ford Street,  Hillwall 
Bird,W„&Co.,3,  Diu- 
nca  Poontnoy  Hill 
Bitdseye.  H.,  &  Co.,  6, 
^^   _..     Benet'a      Place, 
IT  QtDCBchnich  Street 


East  Indies . 
Anstralia,  &c. 
Spain  and  varions 
Sp^  and  ContineDt    . 


Aiutrolia.  East  Indies, 
Coaat  of  Afiictt.'Sonth 
America,  Brazils,  &c. 

Anstralia  and  New  Zea- 

Mediterranean,  &c. 

Anslmlia,  Cape,  &c.     . 

Knagia 


Italy  and  West  Indies 

Kossia  and   Kortb    of 

Europe 
Eaat  Indies  . 


Hamburg,  Horal, 

Trieste,  tec. 
Spain,    Portugal,    and 

Morocco 


South  ■America,  AuEtra- 
lia,  &c. 

Continent,  British,  Co- 
lonies, and  America 

East  Indies,  China, 
Cape,  BJKt  New  Zea- 


Ifanufof  Cures, 


Surreal 

geneml 
.^icultural  implemeDte 

nnd  mangles 
Iron ,  «oalf .  railwaj  plant, 

and  general 
d:i!,    iroD,    msfhinery, 

und  rails 
Hardware,   colours    me- 

Uila,  leather,  tools,  soft 

goods,    and      general 

merchandise 
Hardware,  iirms,  ammn- 

nitiou,  tools,   genoml 

ironmongery,  flee 

Stenm  engines  and  mor- 
tar mills 
Coiils 


Iron  and  coppei 
Iltai'luno^  and  iro 


irdware,  drapery,  &c. 
Eajflirare,  &i:. 

CulouiHi     produce     and 

machinery 

jltons,    hardware,   mn- 

ohioery,  fije. 
Hardware,  files,  &c 

Manchester  goods,  hard- 


colonial  produce,  Sec 
Iron   and   steel    mana- 

tacturod  goods 
Galvanixed  iron  and  dnt 

Iran,  machinery,  metals, 

and  contractor's  plant* 

Straw,  bats,  caps,  wines, 

mineral  waters,  Uan- 

cheeter   goods,    bord- 

I      ware,  &c. 
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WarohoitsGmen  and  Shippere. 

Bischofifshiem  &  Gk)ld- 
schmidt,  Founders 
Court,  Lothbury 

M.  Bishop,  E.,  &  Co.. 
6,  Walbrook ;  and 
Birmingham. 

Blackwood,  Conor  & 
Co.,  27,  Hiincing 
Lone 

Blair,  J.  F.,  21,  Abing- 
don Street,  West- 
minster 

Blakemors,  Y.  &  B., 
46,  Leadenhall  Street ; 
and  Birmingham 

Blannd,  John,  123,  Feu- 
church  Street 

Blandy,  Charles  E.,  25, 
Crutched&iars 

M.  Blews,  Wm.,  &  Sons, 
38,  West  Smithfield ; 
and  Birmingham 

Blundell,  T.,  &Co.,62, 
G-racechurch  Street 

Blyth,  Greene  &  Co., 
3,  King  William 
Street,  e.c. 

Boddington  &  Co.,  9, 
St.  Helen  s  Place 

Bolitho,  T.  &  W.,  39, 
Lombard  Street 

Bordiu,  Fabris  &  Co., 
44,  Coleman  Street 

Born  &  Co.,  13,  Ber- 
ner's,  Oxford  Street 


Borneo  Company  (Lim.) 

■  (J.  Harvey  and  W. 
Martin,  managers),  7, 
Mincing  Lane 

Boucher,  Guy  &  Co.,1 28, 
Leadenhall  Street 

Boustead,  E.,  6,  New- 
man's Court,  Comhill 

Bovet,  F.  &  A.,  160, 
Leadenhall  Street 

Bo  wring,  Arundel,  & 
Co.,  12,  Fenchurch 
Street 

M.  Braby,  Fred.,  & 
Co.  (Lim.),  17,  Grace- 
church  Street 


Various 


Spain,  Australia,  &c   . 


East  and  West  Indies, 
Australia,  and  Mexico 


Various 


Various 


•        • 


Gibraltar  .  • 
Madeira  •  • 
Mexico,  Spain,  &c. 


India,  &c.    . 

Mauritius    and    West 
Indies 

West    Indies,    Brazils, 

and  South  America 
Continent  and  all  parts 


Continent    • 


• 


Hamburg,  Stettin,  and 
Botterdam 


East  Indies  and  China 

East  Indies,  &c.  • 
Singapore  and  Fenang  • 

China  •        •        •        • 
East  Indies  and  China 

Various       t        »       • 


"MannfacbnyeB. 


Bullion 


Hardware 


Cottons,  linens,  glass, 
hardware,  earthen- 
ware, coals,  bricks, 
sundries 

Machinery 


Hardware  and  aims 


Coal 

Coals  and  general 

Church  beUs  and  bnss 
founders 

Brass  and  copper 

Iron,  coal,  and  British 
manufactured  goods. 
(Shipowners) 

Cottons,  linens,  hardware, 
provisions,  glass,  &c. 

Tin 

Bullion  and  general 

Hardware,  colonial  pro- 
duce, carpets,  bricks, 
drain  pipes,  and  agri- 
cultural implements 

Manchester  goods,  me- 
tals, machinery,  and 
general 


Forcelain,  glass,  and 
earthenware 

Cotton  goods,  hardware, 
earthenware,  and  gene- 
ral merchandise 

Jewellery,  cottons,  wool- 
lens, and  metals 

Hardware,  machineiy, 
apparel,  beer,  ale,  cot- 
tons, earthenware 

Galvanized  corrogated 
iron  andsno 
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Warehooflemen  and  ESiIppen. 


M.  Bradford,  Thomas,& 

Co.,  63,  Fleet  Street; 

also  Manchester 
Bradshaw,  Henry,  129, 

Lower  Thamee  Street 
Brand,  Jas.,  109,  Fen- 

chnzch  Street 


Brandon,  Jonathan 
(agent  for  F.  M. 
Brandon),  12,  Fen- 
chnich  Street 

Bravo,  Joseph,  &  Co., 
3  &  4,  Great  Win- 
cheater  Street  Build- 
ings 

W.  Breillat,  Joseph, 
27,  Blackman  Street 

British  Honduras  Com- 
pany (Lim.),  2,  Great 
St.  Helen's 

M.  Brook,  Henry,  & 
Co.,  10,  Feather- 
stone's  Buildings 

W.  Brooke,  R.  J.,  9, 
Houndsditch 

Brookes,  Eobinson,  & 
Co.,  73  &  74,  Ethel- 
burga  House;  171 » 
Bishopsgate  Street 
Within 

M.  Brown  Brothers, 
165,  Piccadilly 

M.  Brown  &  Green,  72, 
Bishopsgate  Street 
Within 

Brown  &  Mainnett,  26, 
New  City  Chambers 

M.  Brown,  Sir  John,  & 
Co.  (lam.),  10,  John 
Street^  Adelphi ;  also 
Sheffield 

M.  Brown,  Lenox  & 
Co.,  8,  Billiter  Square 

Brown,  Walter  H^  & 
Co.,  11»  Billiter 
Square 


Various 


•        •        • 


France,  Continent,  and 

Mediterranean 
West  Indies  and  United 

States 


Rio  de  Janeiro    • 


West  Lidies 


India  and  Colonies       • 

Belize  and  British  Hon- 
duras 


Amstesdam,  India,  and 
China 

Viirioufl       «        • 

Colonies      •        • 


Hannfactarw. 


India,      China,      and 

various 
Australia,    India,    and 

Cape  of  Good  Hope 

Spain  and  West  coast 

of  Africa 
Various       •       • 


East  Indies,  Colonies, 
United  States,  China, 

Various       •       •       • 


M.   Brown,  Westhead,    Vaiiona 
Moore  Ac  Co.,  Holbom 
Viaduct 


Washing,  wringing,  and 
man^ng  machines 

Coals  and  iron 

Cottons,  woollens,  glass- 
ware, hardware,  linens, 
machinery,  tinplate, 
furs,  skins 

Cottons,  linens,  iron,  ma- 
chinery, &ncy  dress 
goods,  and  every  de- 
scription of  small  ware 

Cotton  goods,  provisions, 
arms,  ammunition,  and 
general 

Glass,  china,  earthen- 
ware, &e. 

Cottons,  linens,  hard- 
ware, metals,  machi- 
nery, woollens,  paints, 
oils,  &c 

Garden  engines  and  In- 
dia-rubber goods  of 
every  description 

Hardware 

Window-glass,  hardware. 


Portable  iron  furniture, 
&c 

Kitchen  ranges,  portable 
cooking  stoves,  veloci- 
pedes, &c 

Iron,  arms,  and  general 
hardware 

Iron  and  steel  manufac- 
tured goods 


Anchors,  cables,  patent 
moorings,  and  ma- 
chinery 

Coals,  tar  products,  pitch, 
creosote,  naptha,  petro- 
leum, chemicals,  dry- 
salteries, and  colonial 
produce 

Earthenwire  and  china 


a2 
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WazvhooMmen  and  Shippers. 


Bnice,     O.     G.,    60, 
Giacechnxch  Street 


Bryan  Brothers,  86, 
Cmtchedfriani 

Bryant,  George,  Lime 
Street  Chamben 

Badd,  E.  L.,  &  Ck>.,  8, 
Mooigate  Street 

Bndden,  Jennings  &  Co., 
48,  Fenchuich  Street 

W.  Burgess  &  Key, 
Holbom  Viaduct 

Bumell,  Martin  &  Co.,  6 

&  6,Great  Winchester 

Street  Buildings 
Bumes,  J.,  &  Son,  1S8, 

Leadenhall  Street 
Bumuss,     James    W., 

Dunster  House,  Dun- 

ster  Court 
Burr,  D.,  MacGibbon  & 

Co.,  204,  Up.  Thames 

Street ;  also  Falkirk, 

N.B. 
Byrne,  K.,  &  Co,  137, 

Fenchurch  Street  and 

Cardiff 
Calway,    Bartholomew, 

58,     King    William 

Street 
Campbell,  John,  &  Co., 

15,  Austin  Friars 

Carnegie,  A.,  1 6,  Bishops- 
gate  Street  Within 

Carr,    C,   &  Co.,   14, 

Bishopsgate      Street 

Within 
Chalmers,    Guthiie    & 

Co.,    9,    Idol   Lane, 

Tower  Street 

M.  Chatwood,  Samuel, 
12,  Cannon  Street 

Child,  Hornby  &  Co., 
27,  Lombazd  Street 


West  coast  of  Africa, 
Canaries,  Madeira, 
St.  Mchael's,  Tene- 
riffe,  Mediterranean, 
South  of  Europe,  &c. 

Colonies,  Meaiterra- 
nean,  and  various 

Australia,  New  Zealand, 

.EasUlndies,  &c. 
East     Indies,     China, 

Continent,  &c 
East     Indies,     China, 

Australia,  Cape,  and 

other 
Colonies  and  India 


Algoa  Bay,  Natal,  Mau- 
ritius, and  Yokohama 

Aden,  Cape  and  various 

Shanghai,  &c      • 


Various       « 


•       • 


Mediterranean,     Black 
Sea,  Baltic,  &c 

Adelaide      • 


East  Indies  • 


Galats,  Ibrail,  Malta, 
Constantinople,  Sy- 
ria, and  Odessa 

Mediterranean,  Conti- 
nental Forts,  Ame- 
rica, China,  and  Jiman 

Cape,  Mauritius,  Indies, 
Central  and  South 
.  America,  and  China 

Various 

West  Coast  of  Africa, 
India,  Egyyt,  and 
North  and  South 
America 


Cottons,  proYisions,  arms. 


Cottons,  linens,  machl- 
neiy,  and  colonial  pro- 
duce 

Iron,  tin  plates,  metals, 
and  general 

Metals  and  general 

Metals,  Manchester,  Bir- 
minfffaam,  ShedBSeld 
goocU,  machineiy,  &c 

Reaping  and  mowing 
niachines,  cotton  gins. 

Apparel,  hardware,  dra- 
pery, woollens,  blan- 
kets, and  general 

Steam  and  other  coals 

Fibre,  minerals,  and  coals 


Ironware     and     milled 
plates 

Coals  and  iron 

Hardware 


Hardware,  machinery, 
cottons,  woollens,  and 
piece  goods 

Hardware,  earthenware, 
ironware,  and  general 

Manufactured  goods,  ma- 
chinery, &c 

Colonial  produce,  wines, 
beer,  cotton  goods, 
arms,  ammunition,  and 
general  merchandise 

Fire-proof  safes 


Cotton       manufactures, 
hardware,  coals,  &o. 


I 
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WardioaaeiDen  and  Shippen. 


Chlnneiy  &  Johnson, 
67},  Lower  Thames 
Street,  and  Folkstone 

M.  Chishobn,  J^  Son, 
&  Co.,  44,  Mark  Lane 

Chollett,  M.,  &  Ck>.,  2, 
Ingram  Court 


M.  Chubb  &  Son,  37,  St. 

Panl*8  Churchyard 
M.  Churchill,  Chas.,  28, 

Wilson  Street 
Clausen,  Charles,  157, 

Fenchurch  Street 
Clay,  Cooper  &  Co.,  3, 

Adelaide  Place,  Lon- 
don Bridge 
Cobb,  A.  B.,  &  Co.,  34, 

Great  St.  Helen's 
Cohen,  Aaron,  &  Co., 

161,     Chreat     DoTer 

Street 
Cohen,    D.,     41,    Sun 

Street^  Finsbury 
Cohen,      Mylius,      57, 

Gracechuich  Street 
Coles,  Brown,  Andrews 

&  Co.,  Levant  House, 

St.  Helen's  Place,  and 

19,  St.  Helen's  Place 
Colla,  D.  M.,  4,  Cullum 

Street 

Colonial  Company 
(Lim.),  16,  Leaden- 
hall  Street 

M.  Colt's  Fire  Arms 
Company,  14,  Pall 
Mall 

Colville,  E.,  9,  Fen- 
church Buildings 

Compton  &  Bead,  8, 
Moorgate  Street 

Compton,  H.,  &  Co., 
148,  Fenchurch  Street 

Compton,  Wohlgemuth 
&  Hardness,  4,  Coal 
Exchange,  Lower 
Thames  Street 

M.  Copeland,  W.  T.,  & 
Sons,  160,  New  Broad 
Street 


Paris,  Boulogne,  Dieppe, 
and  Dunkirk 


Various 


• 


Trieste,  Adriatic,  and 
various 


Various       •        • 
Australia  and  various  • 
Mediterranean     « 

New  Zealand,  Alexan- 
dria, Black  Sea,  and 
various 

Australia     .        • 

America  and  various 


Australia,  Continent,&c 
Continent  and  various  . 
China,  Japan,  and  India 


Greece         •        • 

West  Indies         » 
India  and  Colonies 

West  Indies         • 

East  Lidies,  New  Zea- 
land, China,  and 
Australia 

India,  Africa,  and  all 
other  parts 

Various        •        »        • 


East  Indies  and  Colo- 
nies 


Mannfactares. 


Leather,  cottons,  silks, 
woollens,  haberdash- 
ery, linens,  steel,  and 
iron 

Agricultural  implements 
and  machineiy 

Manchester,  Sheffield, 
and  Birmingham  manu- 
fioctures,  and  pre- 
served provisions 

Iron  safes  and  locks 

American  hardware 

Metals,  &c 

Metals,  hardware,  and 
general  merchandise 

Drapery,    haberdashery, 

xnachinery,  &c. 
Bags,  metals,  and  general 


Metals 

Metals,  &C. 

Metals,  cottons,  linens, 
woollens,  piece  goods, 
and  general 

Hardware,  glass,  brush- 
ware,  woollens,  and 
general 

Apparel,  saddlery,  hard- 
ware, and  general 

Bevolvers,  &o. 


Hardware  and  estate 
supplies 

Apparel,  cottons,  ma- 
chinery, and  hardware 

Pewterware,  tin-foil,  and 

tea-lead 
Coals 


Glass,  china,  andearthen- 
ware 


^^2S^^^^rai^rat^^^B^n^OTDOT^^^^^^^ 

n'uvhauauiuni  am]  Shippcn. 

Ports. 

Cormt.  Abrabirai,    «, 

Mogadore    . 

Houodaditdi 

eartlieuware.and  diina 

CoFT  Broe.  Sc  Co.,  160. 

Linbon,     Malta,     Port 

Coala 

LeadcnhaU  Street 

Said,  &c. 

Cotosworth   &  Powell, 

AuBtralin.  Cbinn.  South 

Cottons,     iron,    geaerti 

leiSLHelen-aPlace 

Amarica,    and   -Eaal 

and     BriCisli     manu- 

Indiea 

factured  goods 

Conlon.    Borthond     & 

Continent  and  Tarioua 

Oils,   colonial    prodncf. 

Co..  ai.Threadiicedlo 

and  metals 

StTO«t 

CoDltb&cd   k   Co.,   12. 

East  Indies  .        . 

Metals,  hardnare,  &c 

Abchuwh  Yard 

China  and  East   . 

Apparel,  machinery,  cot- 

6, New  London  Street 

ton,  and  general 

Cox,Eowbnd.3and4. 

BraiUs 

HardMare  attd  general 

Great       Windjesl*!C 

Street  Buildings 
M.    Crane.    T.    H.,   3, 

India,  Australia,  &&    . 

Guns 

Koyal  Exchntige 

Crawford.  Colvmfc  Co., 

Eist  Indies  and  China 

Hardware,  metals,  Uu- 

71,  Old  Broad  Street 

cheater     goods,    utd 
general 
Paleni   felt,   «inc  pl- 

M.  Croggon  &  Co.,  Al- 

Various       .        .        . 

bion  Wharf.  10.  Uppor 

vaniMd  iron.  &c. 

Thames  Street 

Cuadra,B.de,13,  Lime 

Wearing  apparel,  apollt- 

Street 

East      Indies,     and 

carios'  ware,  diapoty, 

China 

ware,  and  hardware 

All  parts  of  the  world 

Sawing,   sawiug,  metal- 

Oifonl  Street, 

India.  Angtmlia,  Capp, 

and  South  America 

dia      rubber,     pstent 

Curtis,  J.  L.,   Palmef. 

Now  Zealand  and  Aus- 

paints, and  genenl 
Machinery,      bardirar". 

tralia 

and  gonoral  norchin- 
disB 

CulbiU,     Bon     &;     De 

East  Indira,  &c.  . 

Metals,  railway  irttn.to. 

Lungo,   103,  Caanon 

Street 

Da    »lTa   Sc  Co.,  2S, 

TarioQfl       .       .       . 

Hardware.       modi««A 

Bride     lano,    Floet 

and  genend  oeccliu- 

Street 

diso 

Dadnbhai,    Naoroji    & 

Eastlndies. 

MachinaiT.  piece  gwdfc 
jaraa,  fancy  good*,  *t 

1 

Co.,    32,   Great   St. 

■ 

DaniX&  Co.,  36,  Old 

East  Indies  . 

Cotton  s,  wooltDDB.  meuh 

Srood  Street 

and  general 

DoQioIa,  F.,  2,  Kiches 

United  States       . 

Eailway  matoriala,  liarf- 

■ 

Court 

warp,     and      gen.nJ 
goods 

■ 

Dart,  J.  H.,  Ic  Son,  3 

Spain  and  Portugal      . 

Bud   i,    GT»t   Witt- 

goods,  metals.  &e. 

cbeiter  Bueet  Bmld- 

1 

ing. 

1             .J 
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Mannf^.™. 

■ 

M.  DRrton,  F.,  &  Co- 

San Francifleo,  Csjlon, 

ts,  SL  John  Street 

DannC    &    Senior,    27. 

India  .... 

Metals 

Clement's  Lano 

DaTidson,  R.  E..  &  Co., 

Spain,    Conanee.    sad 

6.  Crosby  Sqiuu^ 

various 

pttrtiionwaro.  and  gane- 
ral  mercluitidiHo 

Daridsona    &    Co.,    9, 

West  Indiee         .        . 

and  general 

DiTis.  D.,  Ic  SaD>,  IS, 

TarioQB 

Ferndalo     and     'Davis 

Lendonhall  Street 

Mecthys  ■  Htoam  coals 

DnviB.     W.    B.,      106, 

Bombay,  Calontta.  Ma- 

Hardware,  glass,  cottons, 

drae,  China,  and  West 
Indies 

general 

Da  Liiaidi.  F-  &  Co.. 

West  Indies,  America, 

134,  CaonoD  Street 

and  Spain 

and'^nemf'"''''"  *""'' 

Do    IkM    &  Son,   17. 

Capo    of   Good    Hope, 

Woollens,  cottons,  haber- 

Fenchureh Street 

Anatralia,  West  la- 
dies, &c 

dashery,       hardware, 
earthonwara,      winoa, 
spirits,  &c. 

Iron,conls,niilwayp[ant, 

and  general  merchan- 
disD 
Cottons,     linens,    hard- 

^^H 

DeSallea,J.,&iCo.,38, 

Bcaril  and  Riyer  Plate 

^^H 

Fenchiuch  Street 

Tcare,       earthenware, 
glaas,  beer,  ales,  aod 
machinery 
Pigltad 

■ 

Deacon,   E.  &  A.,  3i, 

Hong  Koog,  China,  and 

Hood  Lane 

India 

Deano  &  Co..  16,  King 

AuHtralia   and  Tariooa 

Willi™  Street 

Dew>e.J.  &A.,2and3, 

EsstlndiesaHdColouies 

Saddlety,   harness,   ma- 

Arthur  Street  East 

Dtane,  J.,  ft  Sana,  30, 

VsriooB 

Arms,  &c. 

King  Williani  Street 

Deare.  F.  D.,  &  Co.,  19, 

Algoa  Bay  and  Cape  of 
Good  Hope 

Colemfin  Street 

M.  W.  DefpieB  &  Sons, 

Sydney,   N™  Zenlnnd, 

Hardware,     chandeliers. 

li7,  Honndaditch 

Indies,  China,  Egypt, 
and  Turkey 

glasB,  oarthenware,  to. 

■ 

Deoai*  Eros.  &  Co.,  24, 

Continent  and  yaiious 

Tin  plates,  rnotalf.  See. 

ManiQ'a  Lane 

Drot,  Palmer  &  Co..  11, 

Cbina  and  India  . 

Manchester  goods,   me- 

King's Arma  Yard 

tals,  &e. 

Dickenson.  Rose  &  Co., 

East  India  and  China 

Hancheater  goods,  wool- 

3, King  William  St. 

lens,  metals,  and  soft 
goods 

M 

M.    Mwn.    James,  fit 

India  and  varioM 

Sons,     37,    Ludgste 

metal,    and    shooting 

Rill 

tackle 

J 

Dobrw.  G.,  &  Sons,  8. 

Estate   stores   and   ma- 

^i 

■ 

Tokenhouae  Yard 

chinery 

■iX.  Bollaod   &  Co.,   1. 

Tariooa       ,       . 

Tdescopea    and   optical 

H^LudgaU  HiU 

M 
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WarehonMinen  and  Shlppera. 


M.  Donald,  Altreg  ^ 
Co.,  33,  Cornhill 

M.  Doukin  &  Co.,  Blue 
Anchor  Road,  8.E. 

H.  Dongall,  J.  D.,  59, 
St.     James     Street, 

8.W. 

M.  Donlton,  Henry,  & 

Co.,  63,  High  Street, 

Lambeth,  8. 
M.  Donlton,  J.,  'Bros., 

&Co.,28,  High  Street, 

Lambeth,  8. 
Duncan,  George,  &  Co., 

2,  East  Lidia  Avenue 

Dnnell,  Henry  J. 

Dunham,  William,  48, 
Mark  Lane 


Dunlop,  Geoige,  &  Co., 
9a,  New  Broad  Street 


Dunn,  W.,  &  Co.,  6, 
Lime  Street  Square 

Durrant,  A.,  30,  Great 
St.  Helen's 

Duthie,  W.,  1,  Wall- 
brook  BuHdings 

Dymes,  Daniel  D.,  9, 
Mincing  Lane 

Eames  Ac  Co.,  St  Mi- 
chael's House,  Com- 
hiU 

Eamshaw,  Worsley,  & 
Co.,  17»  Fenchurdi 
Street 

East  India  Railway 
Company,  Moorgate 
Street 

M.  Ely  Brothers,  254, 
Gray's  Inn  Road 

Elin,  John,  &  Co.,  8 
and  4,  Great  Winches- 
ter Street  Buildings 

Elt,  Charles,  4,  St 
Helen's  Place 


India  and  various  • 
Coilonies  and.VBriqjos  • 
India  and  Colonies      • 


Various 


•        •        • 


r  • 


Various       •        •       • 


East  Indies . 


(^po   •        •        • 

Australia,  Cape  of  Good 
Hope,  Canada,  India, 
France,  Germany,  and 
Russia 

Continent,  East  Indies, 
and  Ceylon 


Cape,  Natal,  India,  Al- 
goa  Bay,  China,  Aus- 
tralia, &c 

West  Coast  of  Africa, 
Callao,  and  India 

Cape   •       •       •        • 


r  • 

Madras 


•        •        • 


America 


West  Indies 


East  Indies 


•        • 


•        • 


•        • 


East  Indies,  China, 
Ja^n,  and  various 

West  Indies  and  United 
States 

East  Indies .        •       • 


Maehinecy  and  zvlway 

plaot  I 

Maehinecy 

Gnii8,&e. 


Pottezy,  bricks,  and  Ules 


Earthenwaze 


Manchester  goods,  me- 
tals, and  generaL  (Ship 
insurance  brokera) 

Hardware,  soft  goods, 
and  general 

Flour-mill  machinery, 
mill-stonee,  hardware, 
and  lubricators 

Woollens,  machinery, 
hardware,  colonial  pro- 
duce, and  general  mer- 
chandise 

Manchester  goods,  wool- 
lens, hardware,  and 
general 

Spirits,  beads,  earthen- 
ware, iron,  grocery, 
and  cotton  goods 

Cottons,  earthenware, 
and  woollen  manu- 
factured goods 

Hardware,  machinery, 
iron,  Manchester 
goods,  &C. 

Iron 


Manchester  goods,  hard- 
ware, &c 

Railway  plant,  engines, 
&c. 

Ammunidon  and  arms 

Cotton  goods,  provisions, 
arms,  apparel,  ammu- 
nition, and  general 

Manchester  and  ^iece 
goods,  metals,  paints, 
oils,  ice 


r 
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1 

EnthovBE,    H.    J.,   & 

UcdilerranGoa  &  South 

Coltoas.  linonB.  colonial 

Sona.l7,Gra<-echnrf!h 

of  Europe 

produce,  and  mctala 

^M 

Stfset,  and  Lead 

Works,  TJppfr  Ord- 

came  Pbcs.  Hothor- 

hithe 

Eecfunano  Brotliors  & 

United  Slates  and  Coa- 

India-rubber  surgical  in- 

Wakh.  12,  St,  Bar- 

struments,  &C. 

tli'^IomeVs     Squiire, 

Sl  Lutfl'fl 

at  Evnns  &  Warmull, 

India,  Australia,  United 

Surgical  instrumontnaod 

6,  Dowgate  Hill 

Stnlee,  &C. 

W.  Evered,  R..  &  Son. 

Analralia,  &c.      . 

Hardware 

M.Biahopsgate  Street 

Without 

SLEvMiU.  Allen  feSons, 

America,  Eussifl,  &(!.   . 

Tube  wire  n.nd  metals 

lis.  Cannon  Street 

F*nfki,WimainHenry. 

Hardware 

74,  Little  Britain 

FwUiftil,Cook«in&Co., 

Various 

Iron  and  iron  ore 

90.  New  Broad  Street 

Falkland  Islands  Com- 

paay,     39a,     Qmce- 

coals,  &c 

^H 

IbuJch  Street 

^H 

W.   Fatmiloe  &   SonB. 

Varioua 

Lead,    elasa,    oils,    and 

^M 

34,  St.  John  Slxeet 

W.  Farrow  &  Jackson. 

VariooB 

Iron    wine     bins,    beer 

IS.  i7.  and  18,  Great 

enetnes,   bDttling  and 

TowarStroet;l.Hnrp 

I*iie;Sl.Mttii8ollSi.; 

ell  requisites  for  bot- 

and 8.  Haymarkct 

tling  wines  and  spirits 

FHringfcCo.,38,QneeQ 

India  and  others  . 

Tin     and     Japan    ware 

Slil^t 

goods 

Feen  &  Ellis,  83,  Eo- 

West  Coast    of  South 

K 

lolphUne 

Africa,  &C 

■mmuaition.nnd  gene- 
ral 
Drugs,  dye  stufis,   che- 

■ 

K«ld.  0.,  &  Co.,  76, 

UniledStatea  nod  North 

w 

UarkLane 

America 

micals,  colours,  metals, 
paint,  guniH,  East  In- 
dia ptwluce,  oil.  oil- 
seed, and  sundries 

FindUy.     Denham    & 
Brodis,  31,  Great  St. 

Australia,     Naw    Zea- 

Iron, hardware,  soft  and 

land,      Cape     Town, 

piece  goods,  eT™eries, 

Heleo'* 

Algoa  Bay,  and  Van- 
couver-s  fslnod 

dise^ 
Machinery.      hardware, 

flndlay.  John,  &   Co., 

10  J^UKDco  Fuuntnoy 

printing  material,  and 

Lono.  Cnnnon  Street 

Fleming,SejiDanr&Ci>., 
IS,  St.  Heien-i  Flaro 

Itussii  and  Alexandria 

Metals  and  geneMl 

Fort«,D.W.,&Co..40. 

Varioua 

Upper  East  SmithHeld 
For6«.J.A.,S,LimeSt. 

East  Indies  and  China 

Hardware  -o  nrtlicnwBra 

M,  FoJt,  Walter.  &  Co., 

Australia     . 

1 

13.  High  Holbom 

L 

d 

M 
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Warehooemen  and  Shippen. 


Frnser,    D.,    8,     Now 

Broad  Street 
Freeth,  a,  &  Co.,  60, 

G-racechmeh  Street 
Froom  &  Co.,  8,  New 

Broad  Street 
Frost,  J.  K,  86,  Gob- 

weU  Street 
Fry,    James,    &    Co., 

Gresham  Honse 
Galbraith«  H.  J.,  &  Co., 

9,  Crosby  Square 
M.  Gann,  Jones  &  Co., 

171,  Fenchnrch 

Street 
Gaminara,   &    Co.,    3, 
I      New  London  Street 
Garden    &    Son,    200, 

Piccadilly 
Gardner,     Joseph,     & 

Sons,  5,  New  London 

Street 
Gardner,  E.,  46,  Lime 

Street 
Garnham,  J.  B.,  1 0,  Lau- 
rence Pountney  Lane 

Gavin,  Alexander,  9, 
Moorgate  Street 

Geiselbrecht,  J.  C,  8, 
Leadenhall  Street 


Gellaty,  Hankey,  Se- 
well.  &  Co.,  109, 
Leadenhall  Street ; 
and  Manchester 

Gerber,  Chrestien  & 
Co.,  69,  Mark  Lane 

M.  Gerich,  Samuel,  & 
Ca,  22  to  30,  Buttes- 
land  Street,  v, 

Goolgud,  H.,  66,  Grace- 
church  Street 

Gillesby  &  Scott,  2, 
Brabant  Court,  Phil- 
pot  Lane 

M.    Gillett    &    Bland, 
Steam  Clock  Factory, 
White    Horse    Koad, 
Croydon 

M.  Gillott,  J.,  &  Sons, 
37,  Gracechureh  St. 


Russia 
India,  &c 
Russia 
Colonies,  &c, 
Various 
China  . 
Colonies 


South   America,  South 

of  Europe,  &c. 
East  Indies . 

South  Russiil  and  Tur- 
key 

West  Indies         • 

Varioua       •*       « 


Baltic  •       •       •        • 

Baltic,  North  of  Europe, 
Australia,  New  Zea- 
land, Cape,  East  In- 
dies, and  China 

India,  China,  and  gene- 
ral 


Rangoon,  Akyal,  &c.    . 


Colonies  and  Tarious    . 


Continent,  &c.     • 

West  Coast  of  Afirica, 
&c. 

Australia,  China,  India, 
South  America,  Tur- 
key, Spain,  Canada, 
Greece,  Russia,  &c. 

Various       •        • 


Iron,   machinery,   coiils, 

&C. 

Manufactured  iron 

Machinery  and  iron 

Steam  cocks  and  water 

gauges 
Metols 

Manchester  goods,  iron, 

glass  ware,  &c 
Sewing  machines,  shirts, 

collars,  dothing,  &c 

Manchester  and  Sheffield  ' 
goods  and  general 

Ams,  ammunition,  sad- 
dlery, &c 

Macbineiy  and  general 


Machinery  and  estate 
stores 

General  merchandise, 
hardware,  and  ma- 
chinery 

Colonial  produce,  oils, 
and  metals 

Drugs,  chemicals,  metals, 
and  general  merchan- 
dise 

Cottons,  woollens,  hard- 
ware, and  general 


Manchester  staple,  co- 
loured yams,  and  cor- 
rugated iron 

Patent  spring  hinges 


Machinery,  railway  plant, 

and  iron 
Coahf 


Church,  turret,  stable, 
house,  and  musical 
clocks  of  every  descrip- 
tion; bells  and  patent 
chiming  machines 

Steel  pens 
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^..^^^. 

Ginbum,  John,  J.,   61, 

.Various        .        .        . 

Iron  and  it-ooii  houses. 

wire  netting,  fencing, 
and  hutdli-s 

Gospel  Oftk  Iron  Cora- 

Australia  and  Tacioiu  . 

Galranized  iron 

™,y,  n.  King  Wil. 
iiam  Street 

Qoascll,  Otto.  22,  Moot- 

Continent    . 

Bails,    iron,    steel,    and 

gate  Street 

genend 

W.    Graetwr  A:    Het- 

All    parts    of    Europe. 

Glass,  lead,  colonial  pro- 

niiinn. 73.  Alderman- 

Americit    and    Colo- 

duce, cottons,  woollens, 

tury 

nies.     East     Indies, 
and  China 

and  linens 

GntDl,      Jamea      (Ute 

l:ast  IntUes,  &G.  . 

Mnncheater  eoods,    me- 
tals,     hardware,    and 

Smili  &  Grnot),  17. 

Gnwech'Treh  Slretl 

gpuoral 

GrHDlflff.  U.  A.,  &  Co.. 

North  oEEoTopOpEuBsia, 

Machinery,       luudJrare. 

Jcffi?  Square 

Sonlh  America,  East 
Indies,  and  China 

and  English  manufac- 
tures in  general 

Gray,    Baavia.  &    Co., 

Continsnt    . 

Coal-tar  products,  chemi- 

S8. Lombard  Street 

cals,  and  colonial  pro- 

Gray,C.W.,&W„3I, 

Weat  Indies  and  various 

Cotlons,  linens,  wearing- 

Great  St.  Helen's 

apparel,      machinory, 
and  estata  stores 

Gr»n&Ho!latid.l5.1G 

Coals 

&  17,  Coal  Exchange 

6i«<-n,  J.,   36    &    3S, 

Cape  and  Tarions . 

Earthenw.ire,  glnsB,  and 

UpptrThomea  Street 

china 

Qives,  Thos.,  20.  Great 

Various 

Iron  and  hardware 

"WijJcbeBWr  Street 

Grcgsgn  Ic    Co.    (East 

East  In  dips,  China,  and 

Jletals,  cottons,  woollens, 

Indi»      and     China 

linens,  hardware,  aod 

agHQtfl),    U,    AuBtin 

general 

friars 

Groig,    Q.,    3,   Georee 

Cape  of  Good  Hope  and 

Hardware,  apparel,  ma- 

Yard.      Lombard 

West  Coast  of  Africa 

chini'ry,   cottons,   nnd 

Street 

Once,  Wm.,  &  Co.,  21, 

Soft   goods,  silks,    beer. 

£Mt  India  Ouimbera 

Mew  Zealand,  Canter- 
bory.      Otago,     and 
olhera 

n-ines,    spirits,    boots 
and  shoes,  and  general 

GriBTM,  JameB,  &  Co., 

Calontta       . 

Me  tab  in  genoral 

*3,  Mincing  Lane 

Grifflth  &  Cu.,  81  and 

Iron  to  all  parts  of  the 

All  kinds  of  malleable 

133,  Cannon  Street 

■world 

iren.  Scotch  pigs,  steam 
engines,      machinery, 
and  metals 

GriffithB,    WiUiama  & 

Various 

Copper  and  yellow  metal 

Co..  2,  Crown  Oonrt, 

Philpot  Lane 

GriniUay    &    Co.,    65. 

East  and  West  Indies 

Partutment  Street 

and  China 

cottons,  and  linens 

Guest.  Sir  John.  &  Co. 

Various       . 

Iron 

(Bart.).     13,    King's 
Arms  Yard 

i 

■ 

ri 
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Waiehonaanen  and  Shippers. 


M.  GwyDe&  Co.,  Essex 
Street,  Strand 


Hadden,  James  A.,  & 
Co.,  25,  Fenchurch 
Street 

Hagedom,  Frederick 
Wm.,  150,  Leaden- 
hall  Street 

Hall  &  Holtz,  6,  St. 
Eenet*s  Place 

Hall,  Edward  James, 
144,  Idinories;  and 
6,  America  Square 

Hammond,  C,  6,  Bil- 
liter  Square 

M.  Hampson  &  Bett- 
ridge,  47,  48  &  49, 
Old  Bailejr 

M.  Handyside,  A.,  & 
Co.,  32,  Walbrook 


Hanson,  Heniy  Allix, 
23,  Great  Winchester 
Street 

HarbotUe,  J.,  1,  Al- 
derman's Walk 

Hardford  &  Bristol 
Brass  Battery  and 
Wire  Company,  Dow- 
gate 

Hanaden,  S.,  &  Co.,  3, 
Chapel  Place,  Poultry 


M.  Harrild  &  Sons,  20, 
Farringdon  Street 

Harris,  Scarfe  &  Co., 

28,    Martin's   Lane, 

Cannon  Street 
Harrison,    J.,    &    Co., 

Skinner  Place,  Size 

Lane 
Harrold  Brothers,  82, 

Qreat  St  Helen's 
Harrey,  Brand,  &  Co., 

37,  New  Broad  Street 
Harward,  W.  T.,  &  Co., 

2,  East  India  Arenne 


East  and  West  Lidies, 
Japan,  China,  De- 
merara.  South  Ame- 
rica, and  variooB 


Ceylon  and  £)ast  Lidies 
Hong  Eong  and  China 

China  •        •        •        . 

West  Indies,  "^^noent, 
and  Yarious 

Westlpdies. 

All  ports     • 


East  Indies,  China, 
Japeji,  Rpssia,  Swe- 
den, Norway,  and  the 
Colonies 

Constantinople     . 


Cuba,    Spain,    Russia, 

and  Mediterranean 
Various 


India  .... 


Various 


•        • 


Adelaide,  &c 


Various 


Adelaide      • 


•        • 


East  Indies,  China,  and 

Japap 
America      •        •        • 


MachiBory  for  works  of 
irrigation,  drainage, 
&C  for  dry  docks, 
canals,  plantations, 
sheep  washing,  and 
manu&ctoring  pur- 
poses 

Ironware  and  general 
goods 

Manchester  and  woollen 
goods,  iron,  and  gene- 
ral 

Apparel,  machinery,  cot- 
tons, &c 

Ironmongery  and  ma- 
chinery 

Machinery,  enano,  estate 
stores,  and  general 

Bookbinder^s  machines, 
presses,  and  tools 

Iron  bridges,  roofs,  en- 
gines, boilers,  and  all 
classes  of  iron  work 

Machinery  and  general 


Iron,  coals,  colonial  pro- 
duce, and  general 

Ingot  and  sheet  brass, 
copper,  and  brass  wire 


Stationery,  books,  plated 
ware,  andbronze  goods, 
and  general  merchan- 
dise 

Printing  presses,  ma- 
chines, type,  and  print- 
ing mat^ials 

Manchester  and  Sheffield 
goods  and  general 

Manchester  and  Bradford 
goods,  iron,  and  ma- 
chinery 

Hardware,  &c 

Cottons,  woollens,  linens, 

metals,  &c. 
Scrap-izon.  (Shipbroker) 
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Warehonflemen  and  Shippen. 

Forts. 

MunnfaotnrBB. 

Harwin»  E.  (at  Hazrej 

Cape,  Natal,  and  West 
Indies 

Woollens,  cottons,  haber- 

& G^nacre*s),  85, 

dashery,  and  hardware 

OTacechnreh  Street 

M.  HaRlnck,  L.,  George 

Colonies  and  India 

Watches  and  clocks 

Yard  Jiombaid  Street 

. 

Herdeman,   Hajton  & 

Cape  •       ^        •        . 

Fancy  goods,  general  mer- 

Co., 18,  Old  Jewxy 

• 

chandise,     machinery. 

Chambers 

and  drapery 

Heuitzmann  &  Bochn- 

Africa  and  West  Coast 

Cotton    goods,    apparel. 

sen,    23,    Abcliiirch 

hardware,  and  provi- 

Lane 

sions 

Held,  Charles,  &  Ca,  68, 

America  and  Continent 

Metals,  cottons,  &c. 

Oreat  Tower  Street 

Henderson,  George,  7, 

East  Indies,  China,  and 

Metals  and  Manchester 

Mincing  Lane 

others 

goods 

Henderson,  George,  68, 

Leghorn,  &c 

Iron,  coal,  paints,  and 
various.    (Ship  insur- 

Lombard Street 

ance  broker) 

Hendewerk,     R,     79, 

France,     Baltic,      and 

Glassware,  iron,  cement. 

Mark  Lane 

North  of  Europe 

and  provisions 

Heny,  Michael,  7»  South 

Jamaica,  West  Indies, 

Hardware,  cottons,  linens. 

Place,  Finsbnry 

and  South  America 

&c 

M.  Hemnlewicz  &  Co., 

Colonies 

Iron     manufactures  for 

43,  fish  StKwt  Hill 

farming  purposes,  and 

« 

fencing  wire 

M.  Heulett  &  Co.,  66 

Kio,  Singapore,  See. 

Ghus  fittings 

and  66,  High  Holbom 

Hezerdahl,     Schonberg 

Iron  and  metals 

&  Co.,  10,  Comhill 

Hickie,  Borman  &  Co., 

Continent)  East  Indies, 

Coals,  iron,  soft  goods. 

127  Jioadenhall  Street 

China,  &c. 

and  general 

Higgin,  E.,  &  Co.,  2, 

East  Indies  and  China 

Ironwork,  woollens,  ap- 

East Lidia  Avenue 

parel,  cottons,  beer, 
machinery,  hardware, 
and  railway  materials 

M.  Higg8&Cheoige,60, 

Various 

Ironmongery 

Cannon  Street 

M.  HiU  &  Smith,  97, 

Australia,  New  Zealand, 

Iron  and  wire  fencing. 

Cannon    Street,  and 

and  Cape 

hurdles,  and  gates  of 

Stafibrdflhire 

every  description 

Hill,     Richardson     & 

West  Indies,  Australia, 

Metals,       manufiictured 

Wright,  86,  Great  St. 

Spain,  and  various 

goods,  and  general 

Helen's 

•        • 

Hillier  &  Co.,  46,  Lime 

Continent, United  States 

Hardware,  firearms,  cot- 

Street 

and  Australia 

ton  goods,  and  general 

Hinton  Bros.  &  Co.,  80, 

Mediterranean  and 

Iron  and  various 

Old  Broad  Street 

America 

Hitchcock  &   Co.,  38, 

Continent    • 

Metal 

St.  Mary  Aze 
Home  &  Thomthwaite, 

. 

North  and  South  Ame- 

Philosophical      instru- 

122, Newgate  Street 

rica  • 

ments 

Houghton,  Smith  &  Co., 

East  Indies  and  various 

Hardware  and  Manches- 

2, Jeffrey's  Square 

ter,  &c. 

Howard,  Alfred,  3, 

Various       •        • 

Yellow  metal,  zinc,  iron, 

Leadenhall  Street 

tin  plates,  and  copper  | 
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Howden,  Alexander  & 

Co.,  19,  Birchin  Lane 
Howe  Machine  Co.,  64, 

Kegent  Street 
HublMind,  John,  &  Co., 

4,  St.  Helen's  Place 
Hughes    Brothers,  30, 

Gracechnrch  Street 
Hughes,     Henry,     83, 

Qracechurch  Street 
Hughes,    J.    W.,    24, 

]^adenhall  Street 
Hohvorthy,    J.  M.,  & 

Co.,    30,    Great  St. 

Helen's 
Huoper,  A.  D.,  &  Co., 

40,  Old  Broad  Street 
Hooper,  John  B.,  &  Co., 

32,  Great  St.  Helen's 
Hoperaft  &  Broadwater, 

3,  Billiter  Square 
Humdall,    H.    L.,    2, 

Skinner's  Place,  Size 

Lane,  Bucklersbury 
Ibbotson    Brothers,   1, 

Skinner's  Place,  Size 

Lane,  Bucklersbury 
Hberj,    J.,    23,    Beer 

Lane 


Irving,  T.,  &  Co.,  17, 
Gracechnrch  Street 

James    &   Shakspeare, 
10,  Austin  Friars 

James,  Walter,  10,  St. 

Benet's  Place,  Grace- 
church  Street 
Jamieson,  Wm.,  &  Co., 

9,  Fenchurch  Street 
Johnson    Brothers,    & 

Co.,  6,  Waterloo  Place, 

PallMaU 
Johnston,    Charles,    & 

Co.,  160,  Leadenhall 

Street 
Johnson  ,Matthej,&  Co., 

77,  Hatton  Garden 
Jones,  Scott  &  Co.,  62, 

Basinghall  Street 
Joshua  Brothers  &  Co., 

9,  Great  Winchester 

Street 


East  Indies  and  South 

America 
East  Indies,  Australia, 

and  various 
Russia         .        • 

Continent    .        • 

Various       •        • 

United      States      and 

Tarious 
Australia   and  various 


China  and  Japan 

East  Indies,  China,  and 

Japan 
Australia,  NewZ^ealand, 

China,  &c. 
New  Zealand       • 


Various 


Australia,    ,   America, 

Cape,   India,   China, 

Japan,  Canada,  and 

various 
Australia,  Montevideo, 

New    Zealand,    and 

various 
Australia,  New  Zealand, 

East  Indies,   China, 

and  United  States 
East  and  West  Cape, 

China,  Australia,  and 

various 
East  Indies,  China,  and 

Japan 
Various       •        •        • 


Brazils  and  North  Ame- 
rica 

English  Colonies .        • 

Melbourne  •        • 

Melbourne  and  various 


Tlfiuinfartarefc 


Maehinezj  and  metals 

Sewing  machines 

Machineiy,     iron,     and 

general 
Hardware  and  general 

Metals 

Metals  and  tin  plate 

Hardware 

Metals  and  hardware 

Manchester  and  Bradford 

goods,  metals 
Manchester  goods,  iron, 

and  general 
Agricultural  implements, 

Manchester        goods, 

hardware 
Steel  and  iron  files,  and 

engineers'    and   other 

tools 
Oilman's    stores,    Man 

Chester   goods,    hard 

ware,  and  general 


Manchester  goods,  hard- 
ware, metals,  and 
general 

Metals 


Machinery  and  general 


Manchester  goods,  ixx<^ 

tals,  machinery 
Iron  fences,  &c 


Machinery,  metals^ 
general 


Metals,  &c 

Hardware  and  general 

Metals,  &c  ^ 
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Warehongemen  and  Shippers. 


Jonidain  &  Co.,  10, 
Austin  Priars 

Kaltenbach  &  Schtintz, 
Alderman's  Walk, 
and  Liverpool,  Ham- 
burg, and  Bordeaux 

Kerr,  George,  &  Co.,  6, 
Great  Winchester 
Street  Buildings 

Kirk,  James,  &  Co.,  27, 
Mincing  Lane 

Kleeberg,  Martin,  21, 
Throgmorton  Street 

Enowles  &  Foster,  42, 
Moorgate  Street 

Erauss,  Elein  Paul,  15, 
Tower  Hill 

Kreeft,  Howard  &  Co., 
1 24,  Fenchurch  Street 

Kniger,  Aug.,  84, 
Thn^gmorton  Street 

Kuhuer,  Hendscbel,  & 
Co.,  1 45,CannonStre6t 

Laird,  J,W.,6,  Bishops- 
gate  Street  Without 

Lampson,  C,  M.,  &  Co., 
64,  Queen  Street 

Lang,  J.,  &  Co.,  82, 
New  Broad  Street 

Lanyon,  J.  C,  48, 
Gresham  Honse 

Lawrence,  Clark  &  Co., 
Windsor  Chambers, 
20,  Great  St.  Helen's 

Lawson,  P.,  &  Son,  2, 
Budge  Bow,  Cannon 
Street 

Lazard,  E.,  &  Co.,  20, 
Eing's  Arms  Yard, 
Moorgate  Street 

Lazarus,  Lewis,  &  Sons, 
29,  Great  St.  Helen's 

Leaver  &  Breege,  25  & 
26,  Houndsditch 

Leaver,  J.K.,  16,  Water 
Lane 

Loddell,  Henrj,  &  Co.. 
24,  High  Holbom 

Leech,  Harrison  &  Por- 
wood,  30,  Great  St. 
Helen's ;  Liverpool 
and  Manchester 


East  Lidies,  Mediter- 
ranean, South  of 
Europe,  and  various 

East  Indies,  China,  and 
Japan 


Australia    and      New 
2^1and 

Spain  •        •        •        • 

Continent    • 

Portugal,  Brazils,  and 

China 
Continent  and  various  . 


• 


Continent  • 
Valparaiso  . 
West  Ladies. 


Wellington,  Australia, 

India,  and  China 
United  States 

Cape   •        •       •        . 

Australia     •        .        . 

East  Indies,  China, 
Australia,  and  Hono- 
lulu 

Australia,  New  Zealand, 
West  Indies,  Cape 
Town,  Prance,  Ger- 
many, &C. 

Baltic  .        «        •        . 


India,  &c.    •        • 
Colonies  and  various    . 
West  Coast  of  Africa  . 

Indieo,  Australia,  New 
Zealand,  Cape,  and 
Continent 

East  Indies,  China, 
Japan,  Australia,  &c 


MoQufactures. 


Pig    iron    and    general 
merchandise 

Machinery,  metals,  and 
general 


General 

Bailway  materials    and 

general  merchandise 
Bullion 

Arms,  &c. 

Guns     and     engineer's 

stores 
Hardware  and  machinery 

Iron  ware,  &c. 

2^chinery,  &c. 

Arms,  &c 

Railway  metals 

Arms,  &c. 

Machinery  and  hardware 

Hardware,  Brit;}sh  manu- 
factured goods,  and 
general  merchandise 

Agricultural  and  horti- 
cultural implements, 
&c. 

Machinery,  hardware, 
&c. 

Metals 

Birmingham  and  Shef- 
field goods 

Mandiester,  Sheffield, 
and  general  goods 

Britannia  met^,  &c 


Manchester  goods,  hard- 
ware, &c. 
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LeDt.  J.  0.,  106,  Cazmon 

Street 
Lepage,  B.  C,  &  Co., 
1,  White  Frian  Street 
Leon,  Lewis,   23,  New 

Broad  Street 
Levich,  Joseph,  &  Son, 

9,  King's  Arms  Yard 
Levich,  James,  9,  King^s 

Arms  Yard 
Levin,  M.  L.,  1,  Bevis 

Marks 
Lias,   H.   J.,  &   Sons, 

7,  Salisbury    Court, 

Fleet  Street 
Lindo,      Daniel,      35, 

Great  St  Helen's 
Lindley,  Arthur,  &  Co., 

31,  Great  St.  Helen's 
Linnington,  A.  H.,  58, 

Fenchurch  Street 
Locke,  Lancaster  &  Co., 

Peter's       Chambers, 

Comhill 
Lockhart,  Toger  &  Co., 

3,     Store/s     Gate, 

Westminster 
London   Warming  and 

Ventilating  Company 

(Lim.),  23,  Abingdon 

Street,  Westminster 
Lonergan    F.    W.,  22, 

Lime  Street 
Low  Moor  Lron  Com- 
pany,   98,     Cannon 

Street 
Macfarian  &   Co.,  17, 

Langboum     Cham- 
bers,   Fenchurch 

Street 
Macfarlane,  W.,  &  Co., 

84,    Upper    Thames 

Street 
Mackay,  Gellier  &  Co., 

1,  Leadenhall  Street 
Mackaught,   Robertson 

&  Co.,   1,  Bankend, 

Bankside 
Madox  &  Co.,  36,  Mark 

Lane 
Malcolm,    Bninker    & 

Co.,  14,  St.  MaryAze 
Manning  &  Co.,  High 

Holborn 


Yaiious 


•        •        • 


Calcutta 


• 


New  York   and  West 

Indies 
Cape  and  Algoa  Bay 

Sydney 

Africa.        •        •        • 

Australia,  East  and 
West  Indies,  Cape, 
&c. 

West  Indies         • 

Spain  .... 
Nevis  and  St.  Kitts 

America,  Calcutta,  East 
and  West  Indies,  and 
China 

Continent  and  various  . 


Trieste,  Paris,  Brussels, 
St.  Petersbui^h,  &c. 


Central  America  . 

Copenhagen,     Amster- 
■dam,  and  Hong  Kong 

East  India  and  China  . 


India  and  Australia 


.        . 


Australia     •        • 
Various       •       .• 


Mediterranean         and 

South  America 
India,  China,  and  Japan 

Australia     •       • 


Manofiictmed  iron,  && 

Machinery,  &e. 

Hardware  and  general 

Hardware 

Hardware 

Fire-arms,  &C. 

Plated  ware  and  catlery, 
&c. 

Iron,  hardware,  &c 

Hardware  and  general 

Iron  and  general 

Tea,  pig,  white,  red,  and 
sheet  lead,  and  pipes 

Wrouf;ht  irtm  tubes, 
chains,  anchors,  and 
heavy  iron  goods 

Stoves,  itaiaces,  and 
warming  apparatus 

Iron,  &c. 

Iron,  bars,  and  plates 


Machinery,      hardware, 
and  general 


Ornamental  cast-iron 
work,  rain-water  cast- 
ings, &c 

Mettds  and  general 

Iron  sheets  and  plates 


Metal  ware,  machinery, 
&c. 

Manchester    goods,   me- 
tals, and  general 

Iron  fencing,  hurdles, 
and  gener^  merchan- 
dise 
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WAT^xmaemeii  and  Shippers. 


Forts. 


Mappin    &   Webb,  71 

&  72,  CornhiU 
Marshall  &  Co.,  Sussex 

Place,     Leadenhall 

Street 
Matveieff,  C,  &  Co.,  32, 

Great  St.  Helen's 
Marro,  Valieri  &  Co., 

112,  Gresham  House 

Malwell,  Robert,  &  Co., 
9,  Minemg  Lane 

Maxondoff,  A.,  14, 
Union  Court,  Old 
Broad  Street 

M^,  G.,  &  Co.,  17, 
Fhisbury  Circus  and 
1,  East  India  Avenue 

McAndrew,  W.,&  Sons, 
85,Ghracechnrch  Street 

McArthnr  &  Co.,  23, 
Rood  Lane 

McComas,  Thomas,  & 
Co.,  66,  Old  Broad 
Street 

McEyan,  James,  &  Co., 
122,  Cannon  Street 

McMaster,  J.,  25,  East- 
cheap 

Meadows,  T.,  &  Co., 
Milk  Street 

Mears  and  Stainbank, 
267,  Whitechapel 
Road 

Meier,  C.  G.,  &  Co.,  3, 
Brabant  Court,  Phil- 
pot  Lane 

Menasce,  T.  L.,  Sons,  & 
Co.,  1  and  2,  Great 
Winchester  Street 
Buildings 

Menyweathor  &  Sons, 
63,  Longacre,  and 
York  Street,  Lambeth 

Merton,  H.  R.,  &  Co., 
117  and  11 8,  Leaden- 
hall Street 

Michell,  R.  R.,  &  Co., 
2,  Crown  Court,  Phil- 
pot  Lane 

Miles  Brothers  &  Co., 
79f  Gracechuieh  Street 


Manufactures. 


India,    Austrab'a,    and 

vnrious 
New  Zealand  and  Africa 


China  and  Russia 

Russia,  Danube,  Le- 
Tant,  and  South  of 
Europe 

Madras  Coast      • 

Russia,  Mediterranean, 
and  United  States 

East  Indies  . 


Spain,  Azores,  Portugal, 
and  Vauture  Ports 

Various 

Port  PhiUip 


Melbourne,  Sydney,  and 

New  2^and,  pait 
Cape    .... 

United  States,  Australia, 
and  other  ports 

Canadtf,  United  States, 
America,  West  Indies, 
Australia,  India,  and 
all  parts 

China,  East  Indies,  and 
various 

Egypt .... 


Various 


East  Indies,  Australia, 
and  various 

Various 


Australia,  New  Zealand, 
and  Colonies  generally 

B 


Cutlery,  &c. 
Ironmongeiy 

Machinery,  &c. 
Metals,  hardware,  &c. 


Iron     and   Manchester 

goods 
Metals,  &c. 


Manchester  goods,  me- 
tals, &c 

Hardware,  iron  goods, 
agricultural  imple- 
ments, &c. 

Metals  and  iron 

Hardware,  metals,  &c. 


Iron,  hardware,  &c. 
Hardware,  &c. 

General  merchandise, 
railway  plant,  ma- 
chinery, &c. 

Bells 


Machinery,  hardware,  &c. 


Manchester,  Birming- 
ham, and  general 
goods 

Fire  engines  and  general 
machinery 

Metals,  hardware,  &c. 


Block,  bar,  and  other  tin 


Hardware,  &c. 
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War^onaeznen  and  Shippen. 


Miles,  Gould,  Bruce  & 
Co.,  29,  Upper  Thames 
Street 

Millar,  W.,  ^9,  Fen- 
church  Street 

Montefiore  John,  4,  St 
Benet's  Place,  Grace- 
church  Street 

Montignj,  Beini  De, 
106,  Gmnon  Street 

Moore  &  Manby,  3, 
Billiter  Square,  and 
Dudley 

Morton,  J.,  &  Co.,  6 
and  7,  Sherborne 
Lane 

Morewood  &  Co., 
Leadenhall  Street 

Morgan,  T.,  &  Son, 
New  Street,  Bishop- 
gate  Street 

Morrison,  A.,  &  Co., 
10,  Austin  Friars 

Mort,  W.,  &  Co.,  166, 
Fenchurch  Street 

Mortimer,  H.  H.,  Sc 
Co.,  10  and  26,  Bush 
Lane,  and  Birming- 
ham 

Morum  Brothers,  1, 
Guildhall  Chambers 

Muntz  Metal  Company, 
23,  Rood  Lane 

Murdoch,  H.  H.,  30, 
Great  St.  Helen's 

Naoroji,  Dadabhai  & 
Company,  Great  St. 
Helen's 

Nash,  Samuel^  &  Co., 
137,  Fenchurch  Street 
and  at  Cardiff 

Naylor,  Benyon  &  Co., 
falmerston  Build- 
ings, Old  Broad 
Street 

Neilson,  C,  &  Sons,  12, 
Great  St.  Helen's 

Netter,  Charles,  &  Co., 
31,  Bush  Lane 

Newby,  E.  H.,  39a, 
King  WilHam  Street 

NichoUs,  T.,  &  Co., 
New  City  Chambers, 
Bishopsgftte  Street 


YariouB 


•        • 


Mnnnfftctoret. 


Mediterranean  and  Aus- 
tralia 

W  est  Indies  and  Ame- 
rica 

China .... 

China,  Australia,  and 
various  foreign  go- 
vernments 

China,  New  Zealand, 
Australia,  Japan,  and 
various 

Various 

Sierra  Iieone,We8t  Coast 
of  Africa,  &c. 

New  Zealand  and  West 

Indies 
Sydney 

Hong  Eong,  Australia, 

&C. 


Cape   . 
Various        , 
East  Indies  • 
India  . 

United  States 


Continent  and  United 
States 


West  Indies  and  various 
Egypt  and  Syria  . 


East  Indies .        • 
Cape  and  various 


Iron 


Hardware,  machineij, 
iron,  lead,  and  shot 

Hardware,  machinery, 
Sec. 

General 

Iron 


General,  hardware,  iron, 
and  metal 

Galvanised   iron    rooft, 

sheet  iron,  &c. 
Native  implements,  snns, 

&c 

British       manu&ctared 

goods,  metals,  &c. 
Machinery,  iron,  &c 

Hardware 


General 

Metals 

Machineiy,  hardware,  &c. 

Manchester  goods,  ma- 
chineiy, &c. 

Metals 


Railway  materials,  iron, 
steel,  &c. 


Iron,  &c. 

Machinery,  Birmingham 
goods,      iron,      tools, 

Machineiy  and  rifles 

Hardware,  &c. 
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W  arehooaemen  and  Shippers. 

Porta. 

Mannfaetoiei. 

Nicolson    Brothers,    6, 

Australia,  New  Zealand, 

Hardware 

Jeflfrey's  Square 

Bio  De  Janeiro,  Cal- 
cutta, Madras,  Bom- 
bay, Colombo,  Yoko- 
hama,   Hong   Kong, 
Cape  Town,  and  Na- 
tal 
Various        • 

Norripfl^ton,    Pitts     & 

Iron 

Co.,  23,    Great    SL 

Heleti's 

Novelli  &  Co.,  2,  Crosby 

Spain,      Egypt,      and 

Metals,  &c 

Square 

United  States 

Oakes  Brothers  &  Co., 

Madras,    East   Indies, 

Hardware,  &c. 

26,  Nicholas  Lane 

China,  &c. 

Oakes,   T.    &  Ca,  10, 

East  Indies  and  China 

Hardware,  metals,  &c 

Austin  Friars 

Orme,  Frederick,  Ethel- 

Continent    .        • 

Hardware    and   machi- 

burgha   House,    70 

nery 

and  71,  Bishopegate 

Street  Within 

Osborne,   C.   S.,  Great 

New  York  and  Moscow 

White  metal  and  brass 

Garden  Street,  White- 
chapel 
Owen,    Kichardson    & 

castings 

Baltic    and    North    of 

Machinery,  hardware,  &c. 

Co.,     3,     Newman's 

Europe 

Court,  Corrhill 

Palmer,  Edward  S.,  8, 

East     Indies,     China, 

Machinery,  arms,  &c. 

Cullum  Street 

South  America,  &c. 

Palmer,     J.     N.,     22, 

Australia             « 

Ironwork  and  general 

Leadenhall  Street 

Panulcillo  Copper  Com- 

Coquimbo   . 

Tools  and  machinery 

pany  (Limited),   25, 

Great  St.  Helen's 

Parkee,     J.,     &    Co., 

Various 

Hardware 

(Lim.),    152,    Upper 

Thames  Street 

Parry,    Lovel    &    Co., 

Continent  and  Africa  . 

Iron,     tin  -  plate,     and 

122,  Cannon  Street 

general 

Pavia,      Charles,     83, 

Italy   .... 

Tin-foil 

Lower  Thames  Street 

Peacock,     C.     G.,      1, 

North  and  South  Ame- 

Cutlery, &c 

Bishopegate  Street 

rica 

Peal  &  Chattoch,  149, 

Various 

Metal,  tin-plates,  &c. 

Upper  Thames  Street 

Perkins,    E.,    &    Co., 

America 

Metals,  &c. 

Lombard    House, 

George  Yard,  Lom- 

bard Street 

Peters,  G.  D.,  &  Co.,  9, 

Australia,  West  Coast 

Hardware,     machinery, 

Bunhill  Eoad 

of  Africa,   West  In- 
dies,     China,      and 
Japan 
Colonies  and  various    . 

and  engineers'  stores 

Picard,  Joseph,  &  Co., 

Coffee  machines 

Coffee  Planter's  Hall, 

Farringdon  Street 

b2 
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Pini,  J.,  Roncorini 
Brothers,  22,  College 
HiU 

Pinto,  Leete  &  Nephews, 
24,  Mooigate  Street 


Pothohier,     Tilsley     & 

Co.,  150,  Loadenhall 

Street 
Powis,  Charles,  &  Ca, 

69,    Grftceohureh 

Street 
Preeston,  H.  A.,  &  Co., 

34,  Fenchurch  Street 
Previte    &    Greig,    3, 

Newman's     Court, 

ComhiU 
Price  Brothers,  15,  New 

Broad  Street 

PulUng,  R.W.,  11,  St. 

Bennil  Place 
Quincey,    Harcoort,  5, 

Bond    Court,    Wal- 

brook 


Radeke,  Arthur  C,  15, 
Fish  Street  Hill 

Raphael,  R.,  &  Sons,  25, 
Throgmorton  Street 

Ravene,  /acob,  &  Sons 
&  Co.,  45  and  46, 
Oreat  St.  Helen's 

Redruth  Tin  Smelting 
Company,  Oolden 
Heart  wTiarf,  Dow- 
gate 

Render  &  Co.,  2,  Lime 
Street  Square 

Relley,  E.  M.,  &  Co., 
502,  New  Oxford 
Street 

Retter,  Hugh,  &  Co., 
14,  South  Street, 
Finsbury 

Reuss,  EiTiest,  &  Co., 
39,  Lombard  Street 

Richardson,  Brothers  & 
Co.,  12,  St.  Helen's 
Place 


Riyer  Plate  and  South 
America 


Uanxdadvcm. 


Spanish  and  Poitugm 
Settlements,  Brazils, 
and  West  Coast  of 
Africa 

Cape,  3nzil8,  Natal, 
and  various 

Australia,  East  and 
West  Indies,  South 
America,  and  various 

Portugal,  Spain,  and 
Mdditenanean 

Spain  .... 


East  Indies,  China,  Aus- 
tralia, New  Zealand, 
and  South  America 

China  and  various 

Australia,  Cape,  East 
and  West  Indies, 
Russia,  Spain,  South 
America,  and  West 
Coast  of  Africa 

Italy    .... 

Various 


Hardware,  &c 


Machineiy,      hardware, 


Machinery,  railway 
plant,  and  general 

Sewing  and  general  ma- 
chinery, engines  and 
boilers 

Iron,  &c 

Comhill  metals,  ma- 
chinery 

Metals,  &c 


Iron  and  tin  plates 

Ironmongery,  cutlery, 
hardware,  Britannia 
metals,  cast  and 
wrought  iron  tubes, 
&c. 

Hardware  and  general 
merchandise 

Bullion 


Various        .        .        .    Metals 


Various 


China  and  Brazil . 

Australia,  New  S^ealand, 
South  America,  West 
and  East  Indies, 
Japan,  and  China 

Australia  and  various  . 


India,  Russia,  South 
America,  and  Conti- 
nent 

Australia  and  New  Ze&- 
land 


Ingot  and    sheet  brass, 
copper  and  brass  win 


Metals,    hardware,   and 

general 
Arms,  &c. 


Hardware 


Machinery  and  railway 
plants  of  every  descrip- 
tion 

Metals,  agricultural  im- 
plements, hardware, 
machinery,  and  gene- 
ral 


SHIPPEBS   OP  mON   IN   LONDON. 


245 


Warehousemen  and  Shippers. 


Richardson,  R,  &  Co., 

Sharp's  Wharf,  Wap- 

ping 
KixoQ,  Alfired,  &  Co., 

35,  Eastcheap 
Kobertson,    J.    R.,    2, 

BUliter  Square 
Robinson,  Fleming   & 

Co.,  21,  Austin  Friars 
Rock,  T.  Dennis  &  Co., 

46,  Leadenhall  Street 

Rodoeanachi,  Sons  & 
Co.,  d7i  Threadneedlo 
Street 

Rogers,  John,  &  Co., 
134,  Leadenhall  Street 

Rosselli,  A.  &  £.,  32, 
Fenchnrch  Street 

Ronquette  Ss  Co.,  1, 
Crosby  Square 

Bownson,  Drew  &  Co., 
217,  Upper  Thames 
Street 

Runciman  &  Scott,  5, 
Laurence  Pountnej 
Lane 

Russell,  John,  &  Co., 
69,  Upper  Thames 
Street 

Russian  Trading  Com- 
pany, 39a,  Q-race- 
church  Street 

Sanderson  &  Co.,  14, 
St.  Helen's  Place 

Sanford    &    Bird,    4, 

Cullum  Street 
Sassoon,  Davis  &  Co., 

15,  Leadenhall  Street 

Savage  &  Co.,  42  and 

43,  Eastcheap 
SchiUer,      F.,      4,    St 

Helen's  Place 
Schesinger,   W.    J.,  & 

Co.,     16,     Finsbury 

Street 
Schroder  &  Co.,  5,  Ab- 

church  Yard 
Schuster,  Son    &    Co., 

90,  Cannon  Street 


Lidia,  China,  Australia, 
and  America 

Cape  and  Java     . 

East  Indies  . 

Russia  Baltic  and 
North  of  Europe 

East  Indies,  China, 
Japan,  Australia,  and 
various 

Various 


Australia,  New  Zealand, 
America,  India, 
China,  and  various 

Trieste,  Venice,  Medi- 
terranean, and  South 
of  Europe 

Mexico,  United  States, 
Continent,  Spain,  and 
various 

Various        • 


United      States      and 
various 

Various 


Manufactitres. 


Russia 


•        •         • 


East  India,  China,  and 
various 

Australia  and  America 

East  India,  China,  and 
Japan 

Spain,    Australia,  an 

Belgium 
Calcutta       • 


Continent    « 


•        • 


Various        •        • 
All  parts      •        I 


Hardware,  hoUowware, 
and  every  description 
of  iron  and  steel  goods 

Hardware  and  Manches- 
ter goods 

Manchester  goods,  &c 

General  merchandise 

Metals,  hardware,  and 
general  merchandise 

Soft  goods,  machineiy, 
and  general  sundries 

Hardware,  machinery, 
metals,  and  general 
goods 

Copper,  &c 


Hardware,  machinery, 
and  general 

Iron,  steel,  zinc,  nails, 
and  hardware  of  all 
descriptions 

G-alvanized  iron,  &c. 


Boiler  and  gas  tubes 

Iron,     machinery,    and 
general 

Metals,     Manchester 

goods,     and    general 

merchandise 
Iron,     tin  plates,     and 

metals 
Manchester  and  Bradford 

goods,     metals,     and 

general 
Machinery 

Hardware  and  machineiy 

Hardwaro 


Iron  and  iron  manu&c- 

tures 
General  and  metals 


^^f^^^^SHI^^^^^^^Lra^^^^^^^^l 

Forti. 

«„„„™,         ) 

Searlo,       Edwurtl,     TO. 

KMiia.        .        .        . 

Hardware  and  geneml 

GratecbnrehStrMl 

arlig.  IS...  jnn.,  70  uid 

Contiiioiit     . 

Hardware  and  modunorj 

71,      Biihopsgato 

Street  Within 

'^bsud,  Hason   ft   Co.. 

India,  China,  and  Coin- 

Fire  engines,  fire  escapes. 

75,    Uppr    Ground 
Strwt,  Blackfrk™ 

&e. 

Shanta,  A..  &  San,  27, 

Australia.  East  Indies, 

Lawu    mowers.  hoiatiDg 

and  South  America 

ShB«&ThompiHW.lSO. 

United  States.  RnssU. 

Iron  and  iron  manufac- 

and  Egypt,  &c. 

Shaw.  Charles,  &  Co., 

China,  &c.   . 

4,  Copthall  Street 
Shaw,  5.,  &  Sons,  33, 

lala,&c. 

Variona        .        .        . 

Hardware 

Canmin  Stwet 

Shsv,  Sayill  &  Co..  34. 

Nev  Zealand       . 

Machinery,     iron,    lead. 

LBadenhaU  Street 

&c. 

Sheppnid,  J.  &  R..  108, 

CoDtinent.    India,   and 

Hiinlware,      modiineij, 

Colonics 

&c. 

Sheriff',  Lindxa;  &  Co., 

East  Indies .        .        . 

Hardware 

3  and  4,  Qivat  Win- 

chester Street.  Build- 

inga 

Siemens    Brothers,    3, 

India.  Australia.  Emit. 

Telegraph    cal-Ie    posts 

Great  flooigo  Street 

Cape   ColBnies.  New 
Zealand.  North   and 
South  America,  and 

(iron).  &c. 

SierM,King,Drcip&Co.. 

Various 

Iron.  &c. 

66,  Fenchnrch  Street 

8in.B.WillyamB&Co.,l. 

Various 

Copper,    jellow    neUL 

Qneen's  Street  Plnca 

Sinclair,  FeUrs  /t  Co., 

AU  porta      . 

Railwu;   matenal.  iiea 

2,  East  India  ATtnue 

work,  machinorr,.i»i 

Sleemaa,   H.   B.,    106, 

East  India  and  others  . 

InU,  &c. 

Smith,  Edward   A.,   & 

China.    Calcutta,  East 

Haniware,  &c. 

Indies,  and  Japan 

Street 

Smith.  Fleming  &  Co., 

East  Indies  and  China 

Manchester  goods,  buri- 

18,  Lcadenhal!  Street 

ware,  and  ^neral 

Smith,    Gilead   A.,    & 

Kailroad  iron,  old  luit, 

Co.,       Bartholomew 

Besacmer  wUs.  tu- 

Houao,  Bartholomew 

Street 

Smith,     Jas..     &    Co. 

East  .  Indies.     Chins, 

ehinery,  aud  gt-noral 

DunsterHouae.Miiic- 

Australia,  aud  others 

m  Lane 
Smith.  H.,   &    Co,   4 

India  and  Continent     . 

Steel 

New  Broad  Street 

Smithera,  Fred.  Older- 

Buenos    Ayres,   Spain, 

BulwBy  iron,  &C. 

abaw,  37,  Lime  Street 

and  Tariotui  others 

1 
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Forts. 


Smithall,     W.  P.,    27, 

Mincing  Lane 
SnellgroTO    &     Leech, 

33,  Mark  Lane 
Spaeth,  6u8.  L.,  &  Co., 

78,  Mark  Lane 
Spartali  &  Co.,  25,  Old 

Broad  Street 


Speechly  &  Nicholson, 

74,  Little  Britain 

Spence,  J.  B.,  &  Co., 

75,  Mark  Lane 
Spence,  P.  W.,  &  Co., 

1 7)Grracecharch  Street 
Spencer,  John,  &  Sons, 

1 24,  Fenchnrch  Street 
Stephens  &  Eeypolds, 

31,  Great  St.  Helen's 
Stewart,  Louis,  Poultry 
Stiebel,  S.,  &  Co.,  19, 

AbchurchLane 


Stowe,  H.,  &  Co.,  16, 
Gheorge  Street,  Man- 
sion House 

Stoyell  &  Brown,  9, 
Idme  Street 


Strange,  Alderson  &  Co., 
3,  St.  Helen's  Place 

Strode  &  Co.,  67,  St 
Paul's  Churchyard 

Sussman,  J.,  &  Co.,  12, 
Size  Lane 

Swanzy,  F.  &  A.,  122, 
Cannon  Street 

Tallack,  F.,  Birchin 
Lane 

Tangye  Brothers  & 
Hcdman,  10,  Lau- 
rence Pountney  Lane 

Tanner,  Kichards  & 
Sons,  23,  Thomhill 
Place,  Caledonian  Bd« 

Taylor,  Jas.,  &  Co.,  82, 
Mark  Lane 


liar  jfoctores. 


Palermo 

Egypt,     Eussia,     and 
'  Italy 
Continent  and  America 

Mediterranean,  South  of 
Europe,  West  Coast 
of  Africa,  Bussia, 
and  Danube 

Colonies  and  South 
America 

Various 

Australia  and  India    . 

Various        .        • 

America      •        . 

India  .... 
East  Indies  and  West 

Indies,    Mauritius, 
'  Cape,    Prance,    and 

Wallachia 
East     Indies,     China, 

Canada,  and  others 

Australia,  East  and 
West  Indies,  and 
yarious 

East  Indies  and  China 

Various 

Continent    and  United 
States 

Cape  Coast  Castle,  and 
West  Coast  of  Africa 

Colombo  and  East  Indies 


Australia,  New  Zealand, 
East  and  West  Indies, 
and  various 

Various 


Various 


Hides,  &c 

M(^tals,      colonial     and 

British  manufdctures 
Iron 

Iron   manufactures   and 
Manchester  goods 


Sewing  machines,  hard- 
ware, and  general  mer- 
chandise 

Metals 

Metals 

Hardware 

Railway  materials 

Electro-plate  jewellery 
Arms,  hardware,  machi- 
nery, and  merchandise 
of  every  description 

Metals,  n  achinery, 
saddlery,  hardware 

Machinery,  metal,  estate 
stores,  British  manu- 
factured goods,  and 
general 

Metals,  machinery,  hard- 
ware 

All  kinds  of  gas-fittings 

All  classes  of  manufac- 
tured and  raw  mate- 
rials 

Hardware  goods 


Metals,  general  machi- 
nery, Manchester 
goods,  and  general 

Steam-engines,  steam  and 
other  pumps,  pidlevs, 
blocks,  lifting-jacJLB, 
and  general  machinery 

Platina-pointod  pens 


Machinery 
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Taylor,  R.  P.,  &  Co., 
Adelaide  Place,  Lon- 
don Bridge 
Temperley,  John,  166, 
Upper  Thames  Street 
Tennent,  Charles,  Sons 
&  Co.,9,  Mincing  lAne 
The  General  South  Ame- 
rican Company  (Lim  A 
10,  Palmerston  Build- 
ings 
The  Gosnel  Oak  Gkd- 
Tanised     Iron     and 
"Wire    Company,  66, 
Upper  Thames  Street 
The    Wanzer    Sewing 
Machine      Company 
(limited),    4,  Great 
Portland  Street 
Thomas,  R,  &;  Co.,  40, 

Gracechnrch  Street 
Thompson,  Arthur  K., 
31,  Great  St.  Helen's 


Thomson,  J.,  Borar  & 

Co.,  67i,  Old  Broad 

Street 
Tibbats  &  Sons,  44  and 

46,  Bishopsgate  Street 

Without 
Tiden,  Nordenfelt&  Co., 

84,  Clement's  Lane 

Till,  E.  D.,  26,  Lom- 
bard Street 

Trantmann  &  Co.,  1, 
New  Broad  Street 
Court 

Treggon ,  Hickson  &  Co. , 
21,  22,  and  23,  Jowin 
Street 

Tucker,  J.,  3,  Laurence 
Pountney  Place,  Can- 
non Street 

Tuckness,  C,  &  Co.,  1, 
lime  Street  Square 

Turton,  T.,  &  Son,  36, 
Queen  Street 

Twycross,  J.,  &  Co., 
Brentford,  Middlesex 

Tyler,  Hayward  &  Co., 
84  and  86,  Upper 
Whitecross  Street 

Tyler,  J.,  &  Sons,  2, 
Newgate  Street 


Colonies,  &c.       • 

Colonies,  &c       • 

West  Indies  and  various 

North  and  South  Ame- 
rica 


Australia,  New  Zealand, 
4nd  various 


Agrienltnral  machinei; 

Hard  ware 

Sugar  machineiy,  &e. 

Machineiy  and  graenl 

(Mvanised  iron  wire 


Australia,  Canada,  and    Sewing  machines 
others 


Various 

Mediterranean,  South  of 
Europe,  West  Indies, 
and  South  America 

Eussia         • 


Madagascar,  Australia, 
and  various 

Sweden,  Kussia,  G«r> 
many.  United  States, 
East  Indies,  &c. 

Various        .        .        • 

China  and  Japan  • 


Colonies,  various . 


Colonies  and  various 


South     America     and 

West  Indies 
Various 

Australia     . 

Various 


India  and  various 


Hardware 
Machinery 


Machineiy,  &c 


Iron  and  brass  bedsteads 


Railway  materials,  me- 
tals, &C. 

B^ls,  bars,  and  tin- 
plates 

Manchester  and  foreign 
manufactured  goods, 
metals,  and  general 

Galvanised  zinc  and  iron 


Machinery,  hardware, 
and  general  merchan- 
dise 

Hardware,  saddlery,  &c. 

Sheffield  goods,  steel,  and 

files 
Metals  and  general 

Machinery 


Hydraulic      machinery, 
pumps,  and  engines 
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Porta. 

ManufactnrQS. 

Tjla,  John  Henry,  36 

Australia,  Cape  Colony, 

Machinery   for   raising- 

and  88»  Abbey  Street, 

New  Zealand,  Mau- 

pumps,    screws,    hy- 

BennondBey 

ritius,  East  and  West 
Indies 

draulic  presses,  &c. 

Tyaer,  Y.  D.,  &  Co.,  8, 

East  Indies,  China,  and 

Machinery,      hardware. 

Crosby  Square 

Australia 

&c. 

Ullmann,  Herschhom  & 

Calcutta  and  Hamburg 

Plated  ware  and  general 

Co.,  Fonntain  Court, 

merchandise 

Aldermanbury 

Ullmer,  Fred.,  16,  Old 

Various 

Printing   machines, 

Bailey 

presses,     type,      and 
printing  materials 

Van  DruneD,  Jban,  13, 

Continent,     China, 

Metals,  &c. 

Cmtched  Friars 

Japan,  and  others 

Van  Weede,  Jacques  0-., 

Spain,  Portugal,  Mexico, 

Machineiy,  &c. 

41,  Gt  Tower  Street 

and  various 

Buildings 

Vardon,  John,  &  Co., 

Various        •        • 

Hardware 

3,  Gracechurch  Street 

Vaughan,  W.,   &   Co., 

British  Honduras,  Gulf 

Metals,  hardware,  arms. 

19,  St.  Helen's  Place 

of  Mexico,    Nicara- 

and general  merchan- 

gua, and  West  Coast 

dise 

of  Africa 

Vicker,    Sons    &    Co., 

America,  Russia,  &c.   . 

Steels 

(Lim.),  67»  Palmers- 

ton  Buildings 

Vivian  &  Sons,  3,  Bond 

China,  India,  Australia, 

Yellow  metal  and  copper 

Court,  Walbrook 

Africa,  and  various 

Vivian  .Younger  &Bond, 

Sundry        .,        * 

Metals 

117,Ba8inghall  Street 

Von  Dadelszen  &  North, 

Various       .        • 

MetAls 

4,  East  India  Avenue 

Walker,  Andrew  G.,  10, 

China  and  Japan . 

MetAls      and      general 

Laurence     Pountney 

merchandise 

Lane 

Wallace     Brothers,    8, 

East  Indies  . 

Metals,  &C. 

Austin  Friars 

Ward,  Richard,  1,  New 

Italy   .        .        «        . 

Machinery 

Broad  Street 

Wardrop,    Robert,    84, 

Spain  .... 

Hardware,  &c. 

Lombard  Street 

Warner,  John,  &  Sons, 

Continent  and  Colonies 

Bells,  &c 

8,  Jewin  Court 

Warner,     Walduck    & 

Hong  Kong  and  various 

Metals 

Co.,   11,  Old  Jewry 

Chambers 

Warren,   D.  &   T.   G., 

East  Indies . 

Ironworks,       hardware, 

75,  Old  Bmad  Street 

machineiy,  &c 

Warrington  Wire  Iron 

Various 

Manufactured    iron    of 

Company  (Lim.),  61, 

all  descriptions 

King  William  Street 

Warringt4>n  Wire  Rope 

Various 

Wire  ropes 

Works     (Lim.\     7. 
Great     Winchester 

Street  Buildings 
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Wntt,  Jas.,  &  Ca,  18, 
London  Street 

Witttenbach,  Hnlger,  & 
Co.,  22,  Great  St. 
Uelen'8 

Waydelin,  C,  148,  Fen- 
church  Street 

W\'dlake,M.&  C.,118, 
Fenchnrch  Street 

Wheeler  &  Wilson, 
Manufocturinsc  Com- 
pany, 139,  EegcDt 
Street;  and  43.  St. 
Paul's  Church  Yard 

Whotham  &;  Sons,  39a, 
Gracechurch  Street 

Whight  &  Mann,  143, 
Holbom  Bars 

White,  Child  &  Co.,  22, 

College  Hill 
Whitfield,    George,    & 

Co.,  17}  Gracechurch 

Street 
Whitmore  &  Bunyon, 

28,  Mark  Lane 
WhitweU,  Wm.,  &  Co., 

26,  Lombard  Street 
Whyte,      Robert.     21, 

Ihike  Street,  Aldgate 
Wilkinson,    Barkworth 

&    Co.,    16,    Austin 

Friars 
Wilcox  &  Gibbs,  135, 

Regent   Street;  and 

150,  Cheapside 
Williams,  Foster  &  Co., 

27,  Clement's  Lane 
William,    Harvey      & 

Co.,       216,      Upper 
Thames  Street 
William    Brothers,  42, 
Cannon  Street 

Williamson,     Geo.,    & 

Co.,    2,    East   India 

Avenue 
Wilson,  Calder  &  Co., 

30,  Albert  Buildings, 

Queen  Victoria  Street 
Wilson,  Swale  &   Co., 

147,     Leadenhall 

Street 
Wippermann,  GhistaTe, 

19,  Water  Lane 


Various 


•        ■        • 


East  Indies  and  varioas 

Continent  and  various  . 
Colonics,  &c.       • 
All  over  the  \rorld 


America  and  India 

Australia,  New  Zealand, 
Eiisi  Indies,  and 
China 

Continent    . 


•        • 


MuTinfMtnif. 


West      Indies,     Soutli 
America,  and  various 

Various        • 

Continent  and  various  . 

Cape  %        ■        •        • 

West  Indies  and  various 

Various       .        . 

Various 
Various        • 


Africa,  South  America, 
and  various 


India  . 


Australia,  East 
West  Indies, 
various 

Mauritius    • 


Various 


and 
and 

•        • 


Gbnenl  macfaineij 

Manchester   goode    end 
metale 

Iron  and  geMtal 

Agricultural  meduiMiy 

Sewing  machines 


Machineiy,  &c. 
Sewing  machines 


Machinery  and  general 

merehundise 
Hardware,  &c. 


Machineiy 

Pig  iron,  bars,  rails,  &c. 

Hardware  and  general 


Hardware    and    genenil 
morchandise 

Sewing  machines 


I 


Copper  and  other  metals  . 
Block  and  bar  tin 


Rifle  guns  and  pistols.  I 
revolving  and  breech-  [ 
loading  fire  arms 

Hardware  and  tin  pails 


Machinery,  &c 


Hardware  and  general 


Metals 


snippEBS  OP  iRoy  m  London. 
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Warehonsemen  and  Slippers. 

Forts. 

UsnnfBcturcs. 

Wood,  W.  A.,  77,  Upper 
Thames  Street 

Australia,  New  Zealand, 
Ca^,  Continent,  and 

Mowing  and  reaping  ma- 
chines 

Woodman,    T.   H.,   ^ 

Co.,  34,  High  Street, 

Borough 
Wright,  A.,  &  Co.,  16, 

LitUe    Alio    Stiraet, 

Whitechapel 
Wyche,  0.,  8  and  4, 

Skiiiaai^a  Slastb  Sm 

yanoos 
VarioiiB 

AgrieoltoTal  machinery 

NewZnaltnd.Aiwtmlk, 

Smiths^and  house  bellows 
and     portable      iron 

Mandiester  goods,  hard- 
ware^ sadmeiy ,  &c. 

Machinerf  and  metals 
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LIST 


0?    ALL     THB 


BLAST  FUKNACES  in.tbe  UNITED  KINGDOM. 

SHOWING    ALL    NOW    IN    BLAST    AND     THOSB    STANDING    IDLE,    WITH 
THE  NAMES  OF  THB  W0BE3  AND  THEIB  PSOPBIETOBS. 


Nazne  of  Works  and  Owneis. 


SOUTH  STAFFORDSHIRE  & 
EAST  WORCESTERSHIRE. 

Wolverhampton. 

Ghilling^n — GhiUington  Iron 

Co. 
Parkfield— Parkfield  Iron  Co. 
Millfields — J.  T.  Sparrow  &  Co. 
Priestfields,  New— W.  Ward 

and  Sons. 
Osier  Bed — Osier  Bed  Iron  Co. 
Stow  Heath— W.  and  J.   S. 

Sparrow. 
WillenhaU  — Fletcher,   Solly, 

and  Urwick. 

Bilston. 

Bilston  Brook — Bilston  Brook 

Furnace  Co. 
Herbert's  Park — ^D.  Jones  and 

Sons. 
Barber's  Field — ^Fowler,  Hol- 

croft  and  Hughes 
Caponfield  —  J.    Bagnall   and 

Sons. 
Spring  Yale— A.  Hickman      .  | 


5 
4 
2 

4 
3 


3 
1 
2 
3 
3 


Kindti  and  Qnality  of  Iron 
made. 


4 
0 


1 

H 

2| 


Good  grey  forge 

Gtx>d  cinder  forge 
Did  make  good  iron 
Very  strong  grey 

forge 
Good  grey  forge 
Grey  forge 

Strong  grey  forge 


2     Cinder  melters  and 
cinder  forge 
Good  forge 


2 

I 

2j 


First-class    grey 

forge 
Krstdaas    grey 

forge 
Mine  grey  forge 
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LIST  OF  ALL  THE  BLAST  PJRKACES 


Name  of  Works  and  Owncn. 


BILSTON— «m<. 
Deepfields — ^Deepfields  Iron  Co. 


Coseley — J.  and  T.  Tnrley 
Priorfields— H.  B.  Whitehonae 
Stonefield — Stonefiold  Iron  Co. 
Bradley — Q.  B.  Thomeycroft 

and  Co. 
Bouvereox — ^Holcrofl  and  Co. . 

Wbdnesburt. 

Rougli     Hay  —  Addenbrooke, 

Smith,  and  Pidcock. 
Old  Park— Patent  Shaft  and 

Azletree  Co. 
Broadwaters — S.  Groncatt  and 

Sons. 
Darlaston — ^Darlaston  Iron  and 

Steel  Co. 
Moxley — ^David  Rose   . 

Tipton. 

Wednesbnry  Oak — P.  Williams 

and  Sons. 
Willingsworth      Iron      Co. — 

Messrs.  Pearson  and  Kendrick 
Tipton— J.  and  T.  Tnrley 
Tipton  Green — ^W.  Roberts  and 

Co. 
Coneygree — Earl  of  Dudley    . 
Park  Lan&— J.  Colbonm  and 

Sons. 
Horseley — J.  Colbonm  and  Sons 
Groveland — G.  Hickman 
Hange  TividaJe — Ronnd  Bros. 

Dudley  Port — George  Vernon 

Do.        J.  and  C.  Onions . 

West  Bromwich  and  Oldburt. 

Gold's    Hill— J.  BagnaU   and 
Sons. 


Bunt. 


2 
3 
1 
2 


3 
3 
3 
3 
2 


3 

2 

2 
4 

3 
2 

2 
2 
2 

3 

1 


In 


li 

3 
1 
2 


2 
2 


^ 


Kind  and  Qoalitj  of  Iron 


Cinder  forge    and 

melter 
GK>od  mine  forge 
Best  melters 
Ciader  grey  forge 
First-class    grey 

forge 
Ghx)d  mine  iron 


First-class     grey 

forge 
Very  good  grey 

Grey  forge,  Yarions 

Gt)od  grey  forge 

Ghxxl  forge  iron 


First-class  cold  blast 

mine  iron 
Qiyod  forge  iron 


2 

2 

0  No  retnm 

3|  Good  melters  and 

cinder  forge 

3  Best  in  district 

2  Gt)od  mine  forge 


2 
2 
2 

0 

1 


Good  mine  forge 
Cinder  forge 
First-class     mine 

forge 
Cinder   forge    and 

melters 
Cinder    forge    and 

melters 

First-class  mine 


IN  THE  UNITED  KINGDOM. 
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Kune  of  Works  and  Ownen. 


WEST   BROMWICH    AND 
OLDBURY— cone. 

Union — P.  Williams  and  Co.  . 
Stour  Valley — J.  and  C.  Onions 

Crookhay — ^H.  and  0.   Firm- 

8ix)ne. 
Cape  Smethwick 

Walsall. 

Ronghwood — ^Williams  Bros.  . 
Hatherton — Q,  &  R.  Thomas  . 

Birchills,    New  —  J.  Brayford 

(dead). 
Bentley — Clullington  Iron  Co. 
Pelsall — B.  Bloomer  and  Son  . 
Green  Lanes — Jno.  Jones  and 

Sons.,  Walsall  Iron  Co. 
Dixon's   Green — ^Walsall  Iron 

Co. 
Oldbnry — J.  4  S.  Onions 

West  of  Dudley. 

Comgreaves — ^New  British  Iron 

Co. 
Withymoor — W.  H.  Dawes 


Netheiffcon  —  N.    Hingley   and 

Sons. 
Windmill  End — J.  H.  Pearson, 

Sir  H.  St.  Paul 
New  Level — Earl  of  Dudley   . 
Netherton,  New — ^M.  and  W. 

Grazeb]^3ok. 


Woodside — Cochrane  and  Co. . 
Old  Level— Hall,  Holcroft  and 

Pearson,  Henry  Hall 
Shntt  End — J.  Bradley  and  Co. 
Corbyn's  Hall,  New — Corbyn's 

Hall  Iron  Co. 


Rnflt. 

In 

Kind  and  Quality  of  Iron 

rMIHw. 

Bla«t 

made. 

3 

^ 

t 

First-class  mine 

2 

2 

Cinder  melters  and 
forge 

4 

2 

Forge  iron 

1 

0 

2 

0 

2 

1§ 

Make  good  mine 
iron 

4 

0 

2 

2 

Grood  mine 

2 

2 

Gt)od  mine 

2 

li 

1 

1 

Cinder 

4 

0 

6 

4 

First-class  qnaliiy 

2 

2 

Very  good  mine. 
Make  best  hy- 
drate iron 

4 

•    3 

Good  iron 

3 

2 

Good  melter 

4 

3 

The  very  best  pigs 

2 

2 

Quite  the  best  cold 
blast  pigs,  made 
for  sale.  A  noted 
speciality 

3 

23 

^  Good  melters 

3 

2 

Gk)od  forge  iron 

4 

3 

High-class  forge 

4 

1 

Forge  iron,  good 
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LIST  OF  ALL  THE  BLAST  FUBNACES 


Name  of  Works  and  Ownaca. 


WEST  OF  DUDLEY— cone. 

Corbyn's  Hall — ^Executors  of 
W.  Matiihews. 

The  Leys— W.  and  G.  Finn- 
stone 

Parkhead — Evers  and  Martin  . 

Old  Hill— David  Rose      . 
Buffery — Jno.  Jones  and  Sons . 

Total    .... 

NORTH  STAFFORDSHIRE. 

Biddnlph      Valley  —  Robert 
Heath  and  Son 

Norton — Robert  Heath  and  Son 

Clongh  Hall — Einnerslyand  Co. 

Fenton  Park  —  Fenton  Park 
Iron  Co. 

Goldendal&— Williamson  Bro- 
thers 

Lane  End — Thomas  Goddard 
and  Son 

Shelton — Earl  Granville  . 

Silverdale — Stanier  and  Co.     "I 

Apedale — Stanier  and  C©.        j 

Talke— New  North  Stafford- 
shire  Lx>n  Co. 


Built. 

In 

BiMt. 

4 

2 

8 

2 

2 

2 

2 
1 

1 
1 

171 

110 

4 

H 

4 
4 
2 

4 
4 
0 

4 

3 

3 

8 

8 

7 

8 

H 

2 

H 

39 

31i 

Kiada  and  QoaUty  of  Iron 


Good  mine  forge 

Strong  mine  forge 

Very    good    mine 

forge 
Gx)od  mine  forge 
Forge  iron 


Best  mine  forge 

Strong  mine  forge 
Good  mine  forge 
Mine  forge 

Good  mine  forge 

No.  3  and  4  melteis 

Good  mine  forge 

{Good  mine  forge 
Good  mine  forge 
Grood  mine  forge 


Total    . 

FUENACES  BxnLDING. 

Messrs.  Ckyddard  are  about  to  erect  one  new  furnace  at  Lane  End 


Nome  of  Works  and  Owners. 

BnilL 

In 
Blast. 

Kinda  and  Quality  of  Iron 
made. 

DERBYSHTRE. 
Alfreton — J.  Cakes  and  Co. 

^olnjMThoBatterfeyCo. 

Clay  Cross — The  Clay  Cross  Co. 
Denby — ^W.  H.<fe  George  Dawes 

8 

7 

3 
4 

2i 
5 

2 
3 

Grey  forge 

Grey  forge 

Qrej  forge 
Grey  forge 

m  THE  UNITED  EINODOM. 
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une  of  Works  and  Ownen. 


ERBYSHnUE— con^. 

Park — C.  C.  Disney     . 
d — ^Newbold  Iron  Co.  . 
borpe  —  Oakerthorpe 
and  Coal  Co.,  Limited 
iw — ^Appleby  and  Co.   . 
ridge  — Sheepbridge 
and  Iron  Co.,  Limited 
I — The     Stanton    Iron 
cs  Co. 

y — Staveley    Iron    and 
Co.,  Limited 
lallam— H.  B.  Wbite- 
3  &  Sons 

•worth  —  Wingerworth 
Co. 

Total    •        .        .        . 

SHROPSHIRE. 

lane   "I  Leighton  Green- 
ay     /      fell 

}Coalbrookdale 
Co. 

— Ketley  Co. 

Wood  l  Lilleshall     Iron 
Lee    J      Co. 

Y  Wood — Madeley  Wood 

y  Court— W.  O.  Foster 

rk— Old  Park  Iron  Co. 

Total    .... 

HIRE— WEST  RIDING. 

I   Manor — A.    Harding 

Do. 

g — Bowling  Iron  Co.    . 


S 


2 
1 
2 

4 
5 

5 

7 

3 

3 

49 


} 
{ 

} 


4 

2 
1 
2 
1 


9 
3 


4 
29 


2 

6 


1 
0 

2 
5 


2 
3 

38 


1 
0 
2 
1 


8 


22 


Grey  forge 
Grey  forge 
Grey  forge 

Grey  forge 
Grey  forge 

Grey  forge  good 

Ghrey     forge      and 

melters 
Grey    forge     very 

good 
Grey  forge  good 


Grey  forge 


>Besi 


Best  grey  forge 

Best  grey  forge  very 
good 

/Very    best    grey 
forge    and 
melters 
Highest  class  grey 
forge  and  melters 
First-class     grey 

forge 
Grey  forge 


First-olass  forge 

Highest  class  mel- 
ters.   Grey  forge 


I 
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UST  OP  ALL  THE  BLAST  PUENACES 


Name  of  Works  and  Ownen. 


YORKSHIRE— WEST  RIDING 

— cont, 

Elsecar — ^W.  H.  and    George 

Dawes. 
Milton — ^W.    H.    and    George 

Dawee. 
Famley — The  Famley  Iron  Co. 
Holmes — Parkgate    Iron    Co., 

Lim.  and  Parkgate 
Low    Moor,    Bmdford — B^rd, 

Dawson,  and  Hardy. 

Thomcliffe,  Chapeltown — ^New- 
ton, Chambers,  and  Co. 

Worsborongh  —  Worsborough 
Iron  Co. 

New  York,  Leeds — R.  and  W. 
Gturside's  Trustees. 

Hepworth — Hepworth  Iron  Co. 

Brightside — Cooke  and  Co. 

West  Ardsley — West  York- 
shire Iron  and  Coal  Co. 

Total    .... 

NORTH-WEST  OF  ENGLAND. 

Duddon — ^Harrison  AinsHe  and 
Co. 

Lonsdale  Iron  Co.    . 

Moss  Bay — ^Hematite  Iron  Co. 

Wigan — ^Wigan  Coal  and  Iron 
Co.,  Lim. 

Ditton — ^Ditton  Brook  Iron  Co., 
Lim. 

Camforth — Camforth  Hema- 
tite Iron  Co.,  Lim. 

Barrow — ^Barrow    Hematite 
Steel  Co.,  Lim 


Cleator — ^Whitehaven  Hematite 
Iron  Co. 


Kinds  and  Qnalitj  of  Iron 


4 

2 

4 
5 


2 

1 

2 

2 
2 
5 

45 


2 

2 

10 


14 


2 
2 

2 

5 


0 


0 
2 
4 


32 


1 
1 

9 


12 


Grood  grey  forge  and 

melters 
Grood  grey  forge 

High  class  grey  forge 
Good  grey  forge 

Highest  class.  Most 
valued  iron  in  the 
kingdom 

Grey  forge 


Good  iron 


Good  grey  forge 
Good  grey  foi^ 


Charcoal 

Bessemer  iron 
Bessemer  iron 
Good  «emi-hematite 

forge 
Good  hematite  forge 

Qood  hematite  forge 

NotedBessemer  and 
strongest  hema- 
tite grey  forge 
and  meltmg  iron  * 

Gzay  Bessemer  iron 


^  The  very  best  No.  1  and  2  likewise  made  here. 


1 

is  THE  USTTED  KINGDOM.                      T&i 

■ 

K^^Wor^^dO^™. 

Blut. 

KiDdj  Dud  QiuiUtT  ot  Iroo 

I 

NOKTH-WEST  OF  ENGLAND 

Harrington — Bain,  Blair,   and 
Paterson 

Workington — Workiiigton  Iron 
Co. 

West   Cnmberland— Hematite 
Iron  Co.,  Lim. 

ilillom — Camberland  Iron  Min- 
ing and  Smelting  Co.,  Lim. 

Askam — Furneaslronand  Steel 
Co,,  Lim. 

Maryport — Gilmour  and  Co. 

Solway— Solway  Iron  Co. 

Fumesa— Fomess  Iron  Co.      . 

4 
G 

4i 

Good  hematite  forgo 

iron  andBessemer 

High  class  Bessemer 

1 

5 

6 

3 

6 
4 
2 

i 
5 

2| 

6 
3 
0 

Beet  Bessemer  iron 
Bessemer  iron 

Besaemer  iron 

1 

* 

Total    .... 

1                                                  FuBSiCES 

'   The  Mo8§  Bay  Hmmatite  Iron 
Tbo  Ditton  Iron  Co.  aro  buildi 
Blair  and  Co.  are  building  two 
New  North  of  England  Iron  C 

at  Workington. 

The  Ma^port  Htematite  Iron  C 
The  Barrow  Boiling  Mills  Co. 
The  Lonedale  Iron  Co.  are  bui 

82 
Bdil 
Co.  > 

Qgtw 
.lib 

ding 

67 

rebu 
ofur 
furuD 
build 

bnU 
aildiD 
two 

dding  two  furnaces. 

naces. 

«os  at  Pacton. 

iDg  two  new  fumacoB 

ding  one  newfomiuw 
5  two  new  furnaces, 
new  fiimacea. 

J 

NameofWortoianrtOwiMre. 

B^. 

D^. 

EiDds  and  Qosm?  ol  Inn 
mode 

CLEVELAND. 

MiDDLBBDOHOCOH. 

^^1 

Lackenby — lackenby  Iron  Co. 

3 

2 

Groy    forgo     and 

meltera 
Grey    forgo    and 

melters 
No.  land  grey  forge 

No.  1  and  groy  forge 

^M 

Eston  —  BolckoTv,    Vaughnn, 

and  Co. 
South  Bank_T.  Vaughan  and 

Co. 
Clay   Lane — T.  Vaughan  and 

Cargii    Fleet— Swan,    Coates, 

and  Co. 
Normanby — Jones,     Dunning, 

7 
0 
6 

7 

n 

6 

1 

4 
3 

4 

3 

For^  and  meltera 
Grey  forge 

J 

1 

k. 

m 

1 

t- 

. 

^^H 
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LIST  OF  ALL  THE  BLAST  FUSNAGES 


NuM  of  Works  tad  Ownen. 


MIDDLESBOBOnGH— €Ofi^. 

Ormesby — Cochrane,  and  Co.  . 
Tees — Qilkes,   Wilson,   Pease, 

and  Co. 
Middlesborongh   —   Bolokow, 

Yaaghan,  and  Co. 
Tees   Side — Hopkins,    Gilkes, 

and  Co. 
Linthorpe — ^Moyd  and  Co. 
Acklam — Stevenson,     Jaqnes, 

and  Co. 
Ayresome — Gjers,   Mills,    and 

Co. 
Newport — ^B.   Samnelson   and 

Co. 
Clarence — Bell  Brothers . 
Felling  Gateshead— H.  L.  Fbt» 

tinson  and  Co. 

Stoceton-on-tees. 
Norton — ^Norton  Iron  Co. 

Norwegian — ^Titanic  Iron  Co. 
Thom«5)y— W.  Whitwell  and 

Co. 
Stockton — Stockton  Iron  Co.  . 
Carlton — ^Industrial  Iron  Co.   . 

Whitby. 

Grosmont — C.  and  T.  Bagnall, 

Jon. 
Glaisdale — S.   Cleveland  Iron 

Co. 

Total     »        •        •        . 
NORTH-EAST  OP  ENGLAND. 

Darlikgtox. 

Middleton — Geo.  Wjthes  and 

Co. 
South   Durham — South    Dur* 

ham  Iron  Go« 


Bant. 


4 
5 

3 

4 

6 
4 

4 

8 

8 
2 


2 

5 

3 
3 


2 
3 

104 


In 
Blait. 


dnds  and  Qoatt^  of  Izon 


3 

4} 


4 

6 
4 

4 

7^ 

8 
0 


2 
3 


2 

3 

91| 


GJrey  forge 

No.  1  and  grey  forge 

GJrey  forge 

No.  1  and  grey  forge 

No.  1  and  No.  3 
Grey  forge 

No.  landNo.  3 

Grey  forge 

Grey  forge 


Best  Bessemer  and 

giey  forge  good 
Grey  foi^  good 
Grey  forge 

Grey  forge 
Grey  forge 


Grood  grey  forge  and 

melters 
No.  1  and  No.  3 


Melters 
Grey  forge 
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Bnnt. 

In 

BlMt. 

Kinds  and  Quality  of  Iron 
made. 

Febbt  Hill. 

Ferry  Hill — ^Rosedale  and  Ferry 

Hill  Iron  Co. 
Haresliaw — Haresliaw  Iron  Go. 

8 
2 

8 
0 

No.  1  and  good  grey 
forge 

Bishop  Aucxlanb. 

W  itton     Park  —  Bolokow, 

Yanghan,  and  Go. 
Tow  Iaw — VVeardale  Iron  Go. 

5 
4, 

5 
3 

Grey  forge 

Best  in  district  made 
here.      Bessemer 

GONSETT. 

iron 

Gonsett — Gonsett  Iron  Go. 

12 

6 

Grey  forge  good 

Ghesteb-le-stbeet. 

■I 

Birtley — ^Birtley  Iron  Go. 

3 

0 

Washington. 

Wear — ^Bell  Brothers 

1 

1 

No.  1  and  No.  3  and 

Leamington-on-Tynb. 

grey  forge 

Leamington-on-Tyne — Bnlmer 
and  Go. 

2 

0 

Newcastle-on-Ttne. 

Jarrow — Palmer's  Shipbuilding 
and  Iron  Go. 

Elswick— Sir  Walter  G.  Arm- 
strong and  Go. 

Walker — Losh,    Wilson,    and 
BeU 

Seaham — Watson,  Kipling  and 
Go. 

Wylam^ — ^Bell  Brothers   . 

4 
2 
2 
1 

1 

4 
2 
2 
1 
0 

Grey  forge 
Melters  good 
Melters 
Best  Bessemer 

Total     .... 

53 

38 

Furnaces  Buildino. 
The  Bosedale  and  Ferry  Hill  Go.  are  bnilding  two  famaoee. 
Bolckow,  Yanghan,  and  Go.  are  bnilding  one  new  fdmace  at 
Eston. 

Whitwell  and  Go.  are  bnilding  two  new  famaces. 
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LIST  OF  ALL  THE  BLAST  FUBNACES 


Downey  and  Co.  are  building  two  new  furnaces  at  Coatham  Iron 
Works. 

Teesbridge  Co.  are  building  two  new  furnaces. 

Robson,  Majnard,  and  Co.  are  building  two  new  furnaces  at 
Bedcar. 

T.  BiehaidBon  and  Co.  are  building  three  newfiimaces  at  West 
Hartlepool. 

Messrs.  Watson,  Kipling,  and  Co.  are  building  one  new  furnace. 

Messrs.  Hopkins,  Gilkes,  and  Co.  are  building  three  new  fur^ 
naces. 

The  Lackenby  Iron  Co.  are  building  one  new  furnace. 

Cochrane  and  Co.  are  building  two  new  furnaces. 

Gjers,  Mills,  and  Co.  are  building  one  new  furnace. 

B.  Samuelson  and  Co.  are  building  one  new  furnace. 

Consett  Iron  Co.,  Limited,  are  building  two  new  furnaces. 

North  of  England  Iron  Co.  are  building  one  new  furnace. 


Name  of  Works  and  Owners. 

Built. 

In 
Blast. 

Kinds  and  Qaalityof  Iron 
made. 

GLOUCESTERSHIRE. 

Cinderford — ^Heniy   Crawshay 
&Co. 

4 

3 

Best  grey  forge 

Oakwood — ^Ebbw  Vale  Iron  Co. 

1 

0 

Grey  forge 

Park  End,  Lydney — Forest  of 
Dean  Iix>n  Co. 

3 

2 

Best  grey  forge 

Soudley,     Newnham  —  Goold 
Brothers 

2 

1 

Best  grey  forge 

WILTSHIRE. 

W  estbuiy — ^Westbuiy  Iron  Co., 
Tjimited 

4 

3 

Grey  forge 

Seend — ^Malcolm  and  Co. 

3 

2 

Grey  forge 

SOMERSIITSHIRE. 

Ashton  Vale — ^Ashton  V  aJe  Iron 

1 

1 

Good  grey  forge 

Co.,  Limited 

TTAMPSTTTPE. 

1 

0 

W  arsash — ^Harrison  Ainshe  and 

Co. 

Total,    Gloucestershire, 

Wiltshire,    Somerset- 

shire and  Hampshire 

19 

12 

IN  TUB  UNITED  KINQDOXI. 


263 


Name  of  Works  and  Owners. 


1 


NORTHAMPTON  AND  LIN- 
COLNSmilE. 

flast  Endand  Frithlingborongb, 
Wellingborough — T.  Butlin 
and  Go. 

Heyford,  Weedon — Qeo.  Pell  . 

Stowe,  Weedon — Castle  Dyke's 
Co. 

Finedon,  Northampton — Glen- 
don  Iron  Co.,  Checkland  and 
Fisher 

Trent  (North  Lincoln)— W.  H. 
and  G.  Dawes 

Frodingham  —  Frodingham 
Iron  Co. 

North  Lincolnshire  —  North 
Lincolnshire  Iron  Co. 

Islip — Thrapstone  C.  H.  Plevins 

Total    .... 


BoUt. 

In 
Blast. 

4 

4 

3 

2 

2 

0 

3 

3 

3 

2 

4 

3| 

2 

1 

1 

0 

22 

15J 

Kinds  and  Quality  of  Iron 
made. 


Grey  forge  good 


Grey  forge  good 
Made  bat  very  little 

Grey  forge 


Ore  J  forge 
Grey  forge 
Qrej  forge 


FxTBNACES  Building. 

The  Frodingham  Iron  Co.  are  building  a  new  furnace. 

The  Lancaster  Iron  Co.  are  building  two  new  furnaces  at  Mostyn. 


Kamo  of  Works  and  Owners. 


NORTH  WALES. 
Brymbo — Brymbo  Iron  Co. 

Ffrwd — Sparrow  and  Poole     . 

Leeswood — Lees  wood  Iron  Co., 
Limited 

Plaskynaston — Buckley,  New- 
ton, and  Co. 

Ruabon — ^New  British  Iron  Co. 

Mostyn — John  Lancaster  and 


Co. 


Built. 


Total  North  Wales 


3 
3 
2 
1 
3 
2 

14 


In 
Blast. 


Kinds  and  Quality  of  Iron 
made. 


2 

U 
1 

0 

1 

2 


Grey     forge 

good 
Grey     forge 

good 
Grey  forge 


veiy 
very 


Grey     forge 

good 
Bessemer 


very 
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LIST  OF  ALL  THE  BLAST  FEBKACES 


Name  of  Works  and  Owners. 

BnOt. 

In 
Blast. 

£3iids  and  QoAlttj  of  Iron 
made. 

MONMOUTHSHIRE  AND 

SOUTH  WATiES. 

Abersychan — ^Ebbw  Vale  Co.  . 

6 

2 

Grey  forge 

EbbwVale—         Ditto  . 

3 

2 

Ghrey  forge 

Victoria —              Ditto  . 

3 

2 

Ghrey  forge 

Sirbowey               Ditto  . 

4 

4 

Ghrey  forge 

Pontypool —           Ditto  . 

3 

8 

Best  grey  forge 

Nant-y-Glo— J.  &  C.  Bailey     . 

6 

6 

Ghrey  forgo 

Blaenavon — ^Blaenavonlron  Go 

.     10 

8 

Best  grey  forge 

Beanfort          .         .         .        . 

6 

6 

Grey  forge 

Blaina — ^Levick  and  Go.  • 

.       2 

0 

Grey  forge 

Gwm  Gelyn —  Ditto 

3 

2 

Grey  forge 

Goalbrook  Vale— Ditto    . 

1 

1 

Grey  forge 

Gwm  Br&a — Patent  Nnt  and 

L       2 

2 

Best  grey  forge 

Bolt  Go. 

Bbymney  6,  Bute  3 — Rhymnej 
Co- 

r        9 

7 

Best  grey  forge 

Tredegar — ^Tredegar  Iron  Co. 

.       9 

7 

Grey  forge 

Total    . 

.     67 

52 

. 

Glahobgan. 

Aberaman — Powell  Dufiryn 

.       3 

3 

Grey  forge 

Abemant    2,    Llwydcoed  3— 

5 

3 

Grey  forge 

Fotbergill  and  Co. 

Plymouth     3,      Dnflfryn     4— 

-     10 

4 

Grey  forge 

Fothergill  and  Co. 

Penydarran — Fothergill  andCo 

7 

0 

Grey  forge 

Bryima — Fothergill  and  Co. 

1 

0 

Grey  forge 

Briton       Ferry  —  Townsend 

,       2 

2 

Grey  forge 

Wood,  and  Co. 

Cwn  Avon — Copper  Miners 

.       6 

3* 

Qood  grey  forge 

Cyfarthfa  5,  Ynisvach  4— R.  T 

.     11 

9 

Grey  forge 

Crawshay,  Ynisfach 

Cefn  Gwsk— Mr.  Talbot 

4 

0 

Grey  forge 

Dowlais — Gnest  and  Co. 

.     17 

16 

Grey  forge 

Gadlys — Wayne  and  Co. 

4 

2 

Grey  forge 

Llynvi — Llynvi  Iron  Co. 

.       7 

4 

Good  erey  forge 
Grey  rorge 

Maesteg — ^Maesteg  Iron  Co. 

.       3 

0 

Pentyrch — Booker  and  Co. 

.       2 

2 

Grey  forge 

Pontardawe — ^Lewis  and  Sons 

1 

0 

Grey  fonre 

Pontypridd — ^Francis  Crawsha 

w     2 

0 

Tondu — ^Brogden  and  Sons 

.       2 

2 

Gtx)d  grey  forge 

Treforest — F.  Crawshay 

.       3 

0 

Grey  forge 

IN  THE  UNITED  KINGDOM. 


265 


Smut  of  Works  and  Ownm. 

Bom. 

In 

Kinds  and  Quality  of  Iron 
made. 

GLAMOBOAN— eotrf. 

Tsiaifyfera  > — ^Budd  and  Co.     . 
Venalt" — W.  Gregory    . 

11 
1 

6 

0 

Grey  forge 
Grey  forge 

Total    «... 

102 

56^ 

Bbecon. 

Ymscedwyn*  —  Yniscedwyn 

Iron  Go. 
OdOwjd,      Neath  —  Onllwyn 

Iron  Co. 
Hirwain — ^Ebrwain  Iron  Co.    . 
Beaufort—^,  and  C.  Bailey     . 
Glydach — Basil  Jayne     . 

2 

2 

4 
7 
4 

2 

0 

0 
6 
0 

First-clasB     forge 

and  meltmg 
Grey  forge 

Grey  forge 
Grey  foxge 
Grey  forge 

Total     ..... 

19 

8 

Gasmabtiucnseibe. 

Bryn  Amman ' — Strick  and  Co. 
Gwendreath — ^D.  Watney 
Tiimsaran  (Q-wendreath) —    . 

3 
8 
2 

8 
0 
0 

Gk>od  ffrey  forge 
Grey  forge 
Grey  forge 

Pehbboeb. 

Kilgetiy ' — ^Vickerman  and  Co. 

2 

0 

Total     .... 

10 

3 

FUBNACB  BUILDINO. 

The  Blaenavon  Company  are  building  one  new  fiimace. 


Name  of  Works  and  Owners. 


SCOTLAND. 

Gartsherrie  —  Messrs.    Wm. 

Baird  and  Co. 
Coltness — Coltness  Iron  Co.    • 
Sonunerlee — ^Wilson  and  Go.   • 
Langloan — Robert  Addie 
Goyan — ^W.  Dixon 


Built. 


16 

12 

8 
8 
5 


In 
Blast. 


12 

12 

7 
7 
5 


Kinds  and  Qnalifty  of  Iron 


^  Use  anthracite  ooaL 


No.  1  melting 

No.  1  melting 
No.  1  melting 
No.  1  melting 
No.  1  melting  and 
No.  8 
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LIST  OP  ALL  THE  BLAST  FURNACES 


Name  of  Works  and  Owners. 


SCOTLAND— con^. 

Galder — ^W.  Dixon 

Gambroe — Merry  and  Cnning- 

hame. 
Shotto — Shotts  Iron  Co. 
Castle  HiU— Shotts  Iron  Co.   . 
Wishaw — ^Wishaw  Iron  Co. 
Calderbank  —  Mookland   Iron 

and  Steel  Co. 
Chappelhall  —  Monkland  Iron 

and  Steel  Co. 
Clyde — Colin,  Dnnlop,  and  Co. 
Clyde  (Quarter)  Colin,  Dunlop, 

and  Co. 

East  Coast. 

Kinneil — Greorge  Wilson   and 

Co. 
Almond — James  Russel  and  Son 
Carron — Carron  Iron  Co. 
Lochgelly — Lochgelly  Iron  Co. 
Lumphinans  —  Lmnphinans 

Iron  Co. 
Bridgeness — Henry  Cadell 

West  Coast. 

Eglinton — W.  Baird  and  Co.    . 
Lugar—  Ditto    . 

Muirkirk —  Ditto    . 

Portland —  Ditto    . 

Dalmellington — ^Dalmellington 

Iron  Co. 
Glengamock  —  Glengamock 

Iron  Co. 
Ardeer — ^Merry  and  Cunning. 

bam 

HADDINGTONSHIRE. 

Glaselsmnir  —  Westbank,     C. 

and  A.  Christie 
Lorn — BArrison,  Ainsley,  and 

Co. 

Total  . 


Built. 


In 
Blast. 


8 
6 

4 
3 
3 
6 


6 
4 


4 

3 
4 
4 
2 


7 
4 
3 
6 
8 


1 

1 

155 


G 
6 

4 
3 
2 
5 


6 
4 


o 
O 


2 
3 
2 
1 


7 
4 
3 
4 

7 

74 


Kind  and  Quality  of  Iron 
made. 


No.  1  melting 
No.  1  and  No.  3 

No.  1  melting 
No.  1  melting 
No.  1  and  No.  3 
No.  1  and  No.  3 

No.  1  and  No.  3 

No.  1  and  No.  3 
No.  1  and  No.  3 


No.  1  and  No.  3 

No.  1  and  No.  3 

No.l 

No.  1  and  No.  3 

No.  1  and  No.  3 

No.  1  and  No.  3 


No.  1  and  No.  3 
No.  1  and  No.  3 
No.  1  and  No.  3 
No.  1  and  No.  3 
No.l 

No.l 


1 

10 
130i 
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ABSTRACT  OF  TABULAR  STATEMENTS. 

Blast  Pubnaces. 


Name  of  Works  and  Ownen. 

BoUL 

104 
53 
82 

171 
39 
29 
45 
49 
22 
19 
14 

198 

155 

980 

In 
Blast. 

91i 

38 

67 
110 

81i 

22 

32 

38 

15| 

12 
71 
119i 
130i 

715| 

Kinds  and  Qnality  of  Iron 
made. 

Cleveland        .... 
North-East  of  England    . 
North-West  of  England   . 
South  Staffordshire 
North  Staffordshire 
Shropshire       .... 
Yorkshire — ^West  Biding 
Derbyshire       .... 
Northampton  and  Lincoln 
Gloucester,  Wilts,  &c. 
North  Wales  .        .         .         . 
South  Wales  and  Monmouth  . 
Scotland 

Total    .... 

The  kinds  and 
qualities  are  so  va- 
ried in  most  dis- 
tricts, that  it  is 
difficult  with  ac- 
curacy to  describe 
them.  We  may, 
however,  say  that 
the  best  iron  is 
made  near  Bradford 
in  Yorkshire,  Staf- 
fordshire, Shrop- 
shire and  Lanca- 
shire. 

CHARCOAL  FURNACES. 

Newland  furnace,  converting  into  hot  blast — charcoal — 

Harrison,  AinsUe,  and  Co 1     0 

Backbarrow    furnace,    cold    blast  —  charcoal — ^Harrison, 

Ainslie,  and  Co 11 

Duddon     furnace,     cold     blast  —  charcoal  —  Harrison, 

Ainslie,  and  Co.  (Cumberland)         .         .        .        .10 

Bonaire     i^imace,     cold    blast  —  charcoal  —  Harrison, 

Ainslie,  and  Co.      (Lorn,  Argyleshire)      .         .         .11 

Bonaire  furnace,  cold  blast — charcoal  (Bilston,  Stafford- 
shire)        2    2 

Warsash  furnace,  cold  blast — charcoal — Harrison,  Ainslie, 

and  Co.  (Hampshire) 11 
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LIST   OF  ALL  THE  PCDDLINe  FDBITACES 


LIST  OF  ALL   THE  PUDDLING  FURNACES 
IN  THE  UNITED  KINGDOM. 


*^*  So  many  changes  are  continually  being  made  by  the  intarodnction  of 
Danks's,  Casson's,  and  other  Patent  Fnrnacee,  and  snch  large  numbers  of 
Puddling  Furnaces  are  standing  from  one  cause  or  other,  that  it  is  quite 
impossible  to  mako  this  List  of  Puddling  Foxnaoee  aa  perfect  as  we 
could  wish. 


SOUTH  STAFFORDSHIRE.-.BLACK  CJOUNTRY. 


BiLSTOK. 

Bradlev^     i  ^*  Groncntt  and  Son . 

Batman's  Hill— W.  Rose 

Bilston  Mill — W.  and  J.  S.  Sparrow 

Bradley  Tin  Plate — ^Thompson,  Hatton,  and 

Co 

Bradley — Stephen  Thompson 

Bradley,  New — Gittings  and  Austin 

Deepfields — ^Bilston  Iron  Co.  . 

Bilston  Bridge  and  Herbert's  Park — David 

Jones  and  Sons. . 
Millfield —  Standing 
Britannia — ^Brereton  and  Co. 
Regent — Regent  Iron  Co. 
Stonefield — Bilston  Iron  Co. 
Ettingshall — Morewood  and  Co. 
Ebenezer — Standing,  H.  Onions  and  Co 
Millfields,  New — ^Adams  and  Co. 


Wolverhampton  District. 
Lanesfield — ^Brookes  and  Merrinian 

CaJJ^^ld,  Bilston,  1^^.^?^^^  I«>^  Co., 
Leebrook,  J      ^'^• 

Cleveland,  Monmoor — E.  T.  Wright 
Horseley  Fields — Osier  Bed  Iron  Co. 
Minerva — Isaac  Jenks  and  Sons 
Shrubbery,  Swan  Gardens — G.  B.  Thomey- 
crofb  and  Co.      .•••••     74 


Ppddling 
PnmaosSa 

Kvnberof 

igilBand 

Ftngeb 

45 

8 

11 

3 

26 

4 

« 

8 

4 

9 

2 

8 

1 

12 

1 

29 

4 

14 

1 

11 

3 

11 

3 

20 

5 

12 

3 

10 

] 

12 

4 

19 

3 

J95 

6 

25 

8| 

26 

6 

21 

4 

12 
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►or 


WlLLENHALL. 

Deakin  « 


Nnmbdrof  Number  of 

Paddling  MUIb  and 

Fnmaoes.  Forges. 

15  3 


Wbdnesburt  Distbict. 

Bridge — ^Molinenx  and  Co.   . 

on  Gbeen — Darlaston  Iron  and  Steel' 

Lim 

Hill — Darlaston  Iron  and  Steel  Co., 

a,  Moxlej — ^David  Hose 
Moxley — ^David  Rose .        .        .        . 
y — J.  Marshall    ..... 
rk — Patent  Shaft  and  Axle  Co.    . 
rick —         Ditto  '  ditto 

' — Thomas  Wells         .... 

Walsall  District. 

Walsall — Skelton  and  Yardley 

a — n.  Mills  and  Sons  . 

*s  Mills,  Cannock — ^W.  Gilpin,  sen.,  and 


Is — J.  Bissell  and  Son  .' 
irchiUs — ^Birchills  Hall  Iron  Co., 
dshire — ^Bunch,  Jones,and  Co. 
— B.  Bloomer  and  Son 
s — E.  Eossell 


West  Bbomwich-  District 

HiUI 

al      V  John  Bagnall  and  Sons 

ok    J  •         * 

Hill,  New— T.  Davis. 

— Albion  Sheet  Iron  Co. 

-E.  Parkes 

Eonse<~B.  Williams  and  Son 

5rd — J.  Dawes  and  Sona 

nd — J.  T.  and  W.  E.  Johnson 

lay — ^W.  and  G.  Firmstone  . 

I's  Lane— Roberts,  Tonks,  and  Co 

ior— T.  P.  AU,en  ai^d  Co.      . 


10 


'42 


8 


8 

1 

22 

3 

10 

8 

321 
54/ 

8 

22 

3 

18 

2 

10 

2 

8 

2 

16 

3 

12 

2 

10 

2 

40 

7 

22 

3 

75 

8 

13 

2 

10 

2 

15 

3 

8 

2 

69 

7 

9 

1 

20 

3 

5 

1 

12 

2 
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LIST  OF  ALL  THE  FUDDLING  FURNACES 


West  Bbomwich — cont. 

Eagle — ^Eagle  Coal  and  Iron  Co.     . 

Great  Bridge — ^Iron  and  Steel  Co. . 

Victoria,  Swan  Village — D.  Hipkins  and  Sons 

Hidgacre — ^Whitehouse  Brothers  and  Co. 

Wellington — ^Allen  and  Holden 

Roway — B.  Page  and  Sons 

Spon  Lane— Patent  Nnt  and  Bolt  Co.  . 

Providence-— Bridge,  Gill,  and  Bridge     . 

Albion — Britannia  Iron  Co.    . 

Albion — Lees,  J.  B.  S.,  and  C. 

Dnnidrk — Jordan  and  Co. 

Waterloo— J.  T.  and  W.  E.  Johnson 

Bosh  Farm — ^Bnsh  Farm  Iron  Co. . 

Bradford — ^Bradford  Iron  Co. 

Bichmond  Works — ^Maddock's  and  Downing 

Bromford— John  Dawes  &  Son      .        . 


Shbthwick. 

Gun  Barrel — ^W.  Marshall 

Anchor — Standing 

Smethwick — J.Stone     . 

Capetown — ^W.  H.  Brooks 

Crown — J.  Nicklin 

London  Works — London  Works  Co. 

Grove — Nash  and  Co.    . 

District — ^District  Iron  Co.     . 

Rabone  Bridge — Rabone  Bridge  Lron  Co 

Vulcan — Standing 

Regent — ^Beard  and  Eberhard 


Oldbuet. 

Brades — Hunt  and  Sons 

Britannia — Bright,  Perry,  and  Grettings . 

Eagle — F.  Simpson  and  Co.    . 


Number  of 
Puddling 
FoniaoM. 

Kmnberof 

IGUs  and 

Forges. 

20 

3 

10 

2 

8 

1 

20 

2 

13 

2 

16 

2 

11 

2 

16 

2 

10 

2 

12 

2 

4 

1 

23 

3 

18 

2 

9 

1 

8 

1 

69 

{I 

4 

1 

7 

1 

3 

1 

5 

2 

11 

3 

12 

2 

10 

1 

20 

3 

10 

2 

8 

1 

11 

3 

12 

S 

13 

2 

10 

1 

Tipton. 
Bloomfield       "i 

Factory  >  W.  Barrows  and  Son 

Tipton  Green  J 


100 


10 
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Tipton — cont 

Olobe  and  Tividale — J.  P.  Haynes . 
Groveland — G.  Hickman 
Great  Bridge — Ghreat  Bridge  Iron  and  Steel  Co 
liim.  ....... 

Gtjspel  Oak — Gospel  Oak  Iron  Co. 
Sheepwash  Lane — Stonebewer  and  Co. . 
Summer  Hill — W.  MiUington  and  Co.    . 
Chnrcli  Lane — ^District  Steel  and  Iron  Co. 

Hope  Iron  Co ; 

Toll  End— B.  and  T.  Bayley    . 
Wednesbnry  Oak — P.  Williams  and  Sons 
DadleyPorfc 


Xumbcrof  Number  of 
PnddUnR  Mills  and 
Fumacei.       Forges. 


Dudley. 

Portfield — James  Holcrofb 
Dudley  Port — Plant  and  Fisher 
Netherton — ^Hingley  and  Sons 
Dixon's  Green — Dixon's  Green  Iron  Co 
Corbyn's  Hall        •         .        .         . 

Brierlbt  Hill 

Brockmore  Tinplate — ^Budd  and  Co. 
Hart's  Hill — ^Hingleys  and  Smith  . 
Level — ^H.  Hall      .... 
Bound  Oak— Earl  of  Dudley . 

^         ^  >  New  British  Iron  Co. 

Comgreaves  J 

The  Lays — Brown  and  Freer . 

Cradley  Forge — S.  Evers  and  Sons 

Swindon — B.  P.  and  "W.  Baldwin  . 


} 


}t. 


Stoubbbidge. 
"Webb  and  Sons 


John  Bradley  and  Co. 


Brettel  Lane 
BretweU  Hall 
Stourbridge 
Brierley 
Shutt  End 
Whittington — J.  Williams  and  Co. 
Hyde — ^Lee  and  Bolton  (2  Siemens  Famaoes 
at  work  here)     «        •       >•  •        ^ 


9 
24 

20 

24 

16 

16 

10 

6 

7 

82 

8 


18 
20 
42 
11 
40 


88 
83 
18 
54 

64 

88 
18 
12 


21 


2 
8 

2 
5 
2 
4 
2 
2 
2 
5 
1 


8 
8 
8 
1 
8 


3 
3 
2 
5 

8 

7 
8 
2 


64 

8 

9 

2 

20 

5 
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Bjddermhtstee.  SSS!?'*'  ^S^Jf 

Puddling      yiH*  WW 


Cookley— J.  Knigbt  and  Go 18  2 

Broadwaters — Thompson,  Hatton,  and  Go.     .        11  2 

Wilden—K  P. and  W.  Baldwin     .-       .        •  7  2 

Total        ....   2,160 

NORTH  STAFFORDSHIRE. 

TUNSTALL  DiSTEICT. 

Ravensdale — Robert  Heath  and  Son       •        .        56 
Ghesterton — Chesterton  Mining  Co.,  Lim.       .        28  S 

BiDDULPH. 

Biddnlph — ^Robert  Heath  and  Son ...        43 

NOETON-IN-THB-MOORS. 

Norton — Robert  Heath  and  Son     ...        44 

E^IDSOBOYE. 

Glongh  Hall — Elinnersly  and  Co.     . 
Wheelock — ^Wheelock  Iron  and  Salt  Co. 

Stoke-upon-Trent. 

Sholton — Shelton  Bar  Iron  Company 

Cliff  Vale— J.  Bull  and  Son  .        .*        .         . 

Berry  Hill — ^W.  Bdwers         .... 

Ne  wc  astlb-under-Lyme  . 

Silverdale — Stanier  and  'Company . 
Elnatton— -  Ditto 

Total         ....      480 

'NORto  OF  ENGLAND. 

Middlesbrough. 

Middlesbrongh — ^Bolckow,  Vaughan,  and  Co., 

Lim.       .         ,         ^        .         .        .         .        67  11 

Tees  Side— Hopkins,  Gilkes,  and  Co.,  Limited     100  5 


81 

7 

24 

2 

97 

7 

26 

5 

26 

2 

241 
83/ 

5 

§9 

4 

S3 

8 

6 

1 

22 

2 

58 

5 

70 

8 

33 

3 

80 

2 

30 

2 
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MiDDLESBOBOUGH — Cont.  ^55?*^  ^ISf'^'S* 

Puddling      soils  and 

Fuiaaces.      FOrges. 

Newport — ^Fox,  Head,  and  Compfmy      .         .  42  4 

Imperial — Jackson,  Gill,  and  GompaDj,  Limited  32  2 

West  Marsh. — West  Marsli  Iron  Company      .  20  2 

Britannia — Britannia  Iron  Company,  Limited  120  3 

Ayrton — Jones,  Brothers,  and  Company         .  23  2 

Stockton. 

North  Yorkshire — ^North  Yorkshire  Iron  Com- 
pany, Limited 

Thomaby — W.  Whitwell  and  Company  . 

Richmond — B.  Jaqnes  and  Company 

Westbonme— J.  Holdsworth  and  Company  . 

Malleable — Stockton  Malleable  Iron  Company 

Rail  Mill — Stockton  Rail  Mill  Company 

West  Stockton — ^West  Stockton  Iron  Company 

Moor — Shaw,  Johnson,  and  Reay  . 

Bowesfield — ^Bowesfield  Iron  Company. 

Carlton — ^North  of  England  Iron  and  Coal 
Company,  Limited  (Danks's  Pat.)       .         .  8  2 

Dablington. 

^^^f^^^^j— Darlington  Iron  Company,  Lim.     198  8 

Skeme — Skeme  Iron  Works  Company,  Lim.  58  4 

Rise  Carr — ^Fry,  lanson,  and  Company  .        .        32  4 

Whessoe— Thomas  Yanghan.        ...        36  2 

Febbt  Hill. 

Tndhoe — ^Weardale  Iron  and  Coal  Company, 
Lim.  ........        56  5 

Bishop  Auckland. 

Witton  Park — ^Bolckow,  Yanghan,  and   Co., 

Limited 101  11 

Bishop  Auckland — ^Thomas  Yanghan      •        •        30  2 

GONSETT. 

Conseti^Cooaett  Iron  Company,  Limited     •      151         10 

T 
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Chester-le-stbeet.  ^2S?  ^  ^^^^^  2* 

Poddhng     Hills  and 


Birtley — Birfcley  Iron  Company     .        •        .  6            1 

Fence  Houses. 

Britannia — ^Hopper,  Radcliffe,  and  Company  .  42            3 

Sunderland. 

Monkwearmouih — S.  Tyzack  and  Company    .  32            2 

Wear — Oswald  and  Company         ...  80            4 

Sonih  Hylton — Baine,  Brothers     ...  13            3 

Hartlepool. 

Hairtlepool — Hartlepool  Malleable  Iron  Co.    .  32            2 

West  Hartlepool-^T.  Richardson  and  Sons     .  109            3 

Stranton — Stranton  Iron  and  Steel  Co.,  Lim.  20            2 

Newcastle-upon-Tyne. 

Walker— Losh,  Wilson,  and  Bell    ...  57           4 

Jarrow-on-Tynb. 

Jarrow — ^Palmer's  Shipbuilding  and  Iron  Com- 

pany.  Limited 70            6 

Hive— J.  EUiot 13            1 

Gateshead. 

(Gateshead — ^Hawks,  Crawshay,  and  Sons        •  69            5 

Park — J.  Abbot  and  Company,  Limited .         ;  38            2 

Felling — ^Felling  Coal  and  Iron  Company,  Lim.  23            2 

Team— Thomas  Abbot 20            2 

Total        .        .  2,018 
NORTH  WALES. 

RUABON. 

Bronghton  Hall — ^Bronghtoa  Iron  Company  .  12            2 

Llay — Standing    ,.         . 6  1 

Ruabon — ^New  British  Iron  Company     .         .  38            3 

Wrexham  Stansty  Forge        ....  6            1 

Pontysyllta    .......  10            1 

Total          ...  72 
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SOUTH  WALES  AND  MONMOUTHSHIEE, 

LlANELLY.  Kmnberot  NmnberoC 

uuAfiaiiux.  Puddling       MillBBDd 

FnTDAoes.      Forges. 

ATnynan — AmTnan  Iron  Company   ...  8  1 

Cabdiff. 

Aberdare  and  Abemant — ^Fothergill  and  Han- 
key 69            4 

Aberamman — Standing 17 

Pentyrcli  and  Merlin  Griffith— T.  W.  Booker 

and  Co 14            2 

Penydarren — ^Fothergill  and  Company    .        .  19            2 

Taff  Vale— Standing 14           2 

Treforest — J.  Evans  and  Company ...  6            5 

Beiton  Febby. 

Briton  Ferry — ^Townsend,  Wood,  and  Com- 
pany .......        42  4 

Abeboayekny. 
New  Clydach. — ^Basil  Jay^ie    ....        12  1 

PoBT  Talbot. 

Cwm  Avon  and  Taibach — Governor  and  Com- 
pany of  Copper  Miners        .        .        •        .30  5 

Bbidgend. 

Llynvi    Vale — ^Llynvi    Tondu    and    Ogmore 
Company,  Limited      .        .        .        .        .54  6 

Mebthye  Tydvil. 

Cyfarth^  and  Ynis&ch— Robert  T.  Crawshay         72  4 

Dowlais — ^Dowlais  Iron  Company  .         .        .^      161  13 

Gadlys — (Jadlys  Iron  Company                       .^23  2 

Plymouth — Fothergill  and  Hankey         ...        68  5 

T  2 


« 
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TONDU. 

Tondu — lAjnYi  Tonda  and  Ogmore  Company^  Lim.  indadedabove 


SWIKSBA. 

Ystalyfera — ^Bndd  and  Company    • 


Kmnber  of  Kmnbff  of 


42 


Newport. 

Llanelly — Standing 

Naniyglo— Naniyglo  and  BIcdna  Company,  Idm. 

Aberysclian — ^Ebbw  Vale  Iron  Company,  Lim. 

Victoria      1  jy^^  ^^^ 

Jjibbw  V  ale  J 

Poniypool  Ditto  ditto 

Blaina  1 

C        Cel  /  Naniyglo   and  Blaina  Iron 

CrbrookSleJ       ^^V^y^^-       ■        ' 
Blaenavon — ^Blaenavon  Iron  Company    . 
Pontnewynydd—  •        •        •        . 

Varteg  and  GolynoB — ^Partridge  and^ Jones 
Bhymney — ^Bhymney  Iron  Company 
Tredegar — ^Tredegar  Iron  Company 
Oakfields — J.  C.  Hill  and  Company 
Cwm  Bran — ^Patent  Nut  and  Bolt  Co.    . 


Abebdabe. 
Hirwain-*  Standing  19 


16 


10 

1 

66 

5 

56- 

165  I 

? 

leJ 

52 

4 

89 

8 

26 

2 

23 

2 

98 

108 

80 

5 

28 

2 

20 

3 

2 


Total 


.   1,306 


SHEOPSHIBS. 

OOALBBOOEDALB  ASV   OeBKGAJES  DISTRICT. 

Horsehay— Ooalbrookdale  Co. 
Stirchley— Leighton  and  Gxenfell 
Eletley — Ketley  Iron  Co. 
Trench — Shropshire  Iron  Co.,  Lim. 
Wombridge— Wombridge 
Hadl^y-^If  ettlefold  aad  Chamberlain 


^ 

2 

30 

4 

20 

3 

24 

3 

10 

3 

10 

2 
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COALBEOOKDALB  AND  OkBNOATBS  DiSTWCT — COnt.  ^5tf  ^  ^^}^  ^ 

FnaaJiiig     Mills  and 

FnzDAoeh 

Lawton — ^Bnllivant  and  Co 10 


Heybridge — Heybridge  Co 10 

Old  Park— Old  Park  Iron  Co.,  Lim.  (standing)  30 

Snedshill — Snedshill  Bar  Iron  Company         .  40 

Hollinswood — ^Eagle  Iron  Company,  Limited  16 


Total 


232 


JFoTgea, 
1 

1 

3 
5 
3 


SOMERSETSHIEtE. 

Bristol. 


Bower  Ashton — Joseph  Tinn . 
Bristol — Gtoorge  Tinn    . 


Total 


10 
3 


13 


1 
1 


LANCASHIBE. 

Manghesteb. 

Pendleton — ^W.  Bamingham  . 
Ashbory — ^Ashbnry  Carriage  and  Iron  Co. 
Ashbnry — ^Maybnry,  Matthews,  and  Co. 
Wire  Works — ^Richard  Johnson  and  Nephew 
Bail  Mill — Manchester,  Sheffield,  and  Lincoln 

shire  Railway  Works .... 
Staleybridge — John  Summers 
Parkbridge — Hannah  Lees  and  Sons 
Oldham — Piatt  Brothers  and  Co.   • 

BOLTON. 

Bolton — Bolton  Iron  and  Steel  Co. 
Atlas  Forge — ^Thomas  Walmsley    . 

Wabeington. 

Dallam — ^Dallam  Forge  Co.,  Lim.   . 
Bewsey — Wire  Iron  Co.,  Lim. 


20 

4 

17 

2 

8 

1 

20 

8 

9 

2 

6 

1 

4  . 

1 

8 

1 

6 

5 

16 

2 

80 

8 

43 

6 
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Warrington — coni.        SSSf^  ^S^^ 

If  oaauQg       Mills  ana 
Fnniaoes.        Focgoa. 

WliitecroBS  Wire    1  Whitecross  Wire  Co.,1  ■,-,  o 

Works  J      Lim.         .  J 

Ince  HaU— Inoe  HaU  Boiling  Mills  Co.,  Lim.        20  2 

Preston. 

Preston — ^Norih   of   England    Carriage    and 

Iron  Co.,  Limited 85  S 

WiGAN. 

Albion — Hall  and  Matthews  ....        10  1 
Dallam  Forge  Co.  .        .        •                •        81  2 

LlYBRPOOL. 

t 

Mersey — ^Mersey  Iron  and  Steel  Co.,  Lim.  4  2 

^Oarston— ^Liverpool  and   Gterston  Iron  and 
Steel  Co.,  Lim 46  3 

Total        ....      338 

NORTH-WEST  OF  ENGLAND. 

Workington. 

West  Cumberland— W.  Cumberland  Iron  and 

Steel  Co.,  Lim 

Kirk  Brothers  and  Co 

Moss  Bay — Kirk  and  Valentine 

Marsh  Side  Iron  Works — Joseph  Price,  Jun., 

and  Co 6  2 

Maryport. 
EUen—EUen  Boiling  Mills  Co.,  Lim.      .        .        12  3 

Total        .        .        •        .        85 

^  Have  six  donble  paddling  furnaces  on  Siemens'  plan,  reckoned 

twelve  in  return. 


40 

3. 

16 

2 

11 

2 
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YORKSHIRE— WEST  RIDING. 

Leeds. 


Albert— W.  T.  Coghlan  aad  Drury 
Clarence — Taylor  Brothers  and  Company 
Famley — ^Famley  Iron  Co.     . 
Kirkstall  Forge— Eirkstall  Forge  Co. 
Leeds — S.  T.  Cooper  and  Co. 
Monk  Bridge — ^Monk  Bridge  Iron  Co. 
^Perseverance — J.  Whitham  and  Son 
ThomMQ — ^Monk  Bridge  Iron  Co. 
Hnnslet — ^Tyers,  Middleton,  and  Co. 

And  3  Boll  fomaces. 


Number  of  Kmnterof 
Puddling     MiUsand 
Fumaoes.      FoigoB. 

24            3 

17 

5 

24 

4 

24 

3 

13 

6 

26 

8 

40 

4 

12 

8 

14 

6 

Bradford. 

Bowling — ^Bowling  Iron  Co.  . 

Low  Moor — BKrd,  Dawson,  and  Hardy  . 

Water  Lane-— James  Perkins 


32 

6 

40 

7 

40 

4 

Wakefield. 
Calder  Vale — Samnel  Whitham 


30 


4 


NORMANTON. 

Railway  Iron  Works — ^W.  Thomson  and  Co.  .        25 


Total        ....      358 


SOUTH  YORKSHIRE. 

Sheffield. 

Atlas — ^John  Brown  and  Co.,  Lim. . 
Wortley — Andrews,  Burrows,  and  Co.    . 
Cyclops — C.  Cammell  and  Co.,  Lim. 
Elsecar  and  Milton — ^W.  H.  and  George  Dawes 

And  6  Siemens'  double  furnaces. 


72 

17 

11 

4 

60 

12 

61 

10 

^  Messrs.  Whitham  bave  II  double  machine  puddling  furnaces, 

equal  to  36  hand  furnaces. 
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LIST  OF  ALL  THE  PUDDLIXa  FUSNACBS 


BOTHEBHAM. 

Phoenix — Owens'  Wheel  and  Tyre  Co. 
Parl^^te— Parl^^te  Iron  Co.,  Lim. 
Midland — Midland  Iron  Co.,  Lim. 
Norihfield — ^Northfield  Co.,  lim.    . 
Botherham — G.  and  J.  Brown,  Limited 

Total 


'Kmaterot  Number  of 
Paddling      Mffliand 
Foxges. 

2 


26 
90 
29 
32 
27 


367 


6 
3 
3 
3 


DEBBTSHmE. 

Alfbeton. 

Batterley — ^The  Batterley  Co.        .        . 


42 


11 


Chestesfieu). 

Whittington— T.  Firtb  and  Sons   . 
Sheepbridge — Sheepbridge  Coal  and  Iron  Co., 
Lim.' 


•       • 


18 
27 


S 
2 


Derby. 

Bailway — ^Eastwood,  Swingler,  and  Company 
Victoria — Eastwood,  Swingler,  and  Company 

Total         .         .         .        . 


14 
25 


} 


126 


SCOTLAND. 

Glasgow. 

Blocbaim — Hannay  and  Sons 

Glasgow— Glasgow  Iron  Company 

St.  Bollox—  Ditto 

Qt)van — ^William  Dixon 

Mnirkirk — ^William  Baird  and  Company 

Parkhead — ^W.  and  J.  Beardmore  . 


50 

4 

47 

6 

13 

2 

40 

5 

12 

2 

28 

3 

^  9  double  furnaces  worked  by  mechanical  power,  and  equal  to 

27  ordinary  furnaces. 
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COATBBIDOE. 

HochsoIIoch — ^Bochsollocli  Iron  Company 

Clifton— Ghray  and  Wyllie      . 

Coats — ^Thomas  Jackson 

Wishaw — John  Williams  and  Company 

Dmmpeller — Henderson  and  Dimmack 

North  British— Thomas  Ellis 

Phoenix — John  Spencer . 

Globe— A.  and  T.  Miller 

Coatbridge    Tin    Plate    Works — Coatbridge 

Tin  Plate  Co 

Coatbridge  Iron  Works — Hngh  Martin  and  Son 
Monkland — ^Monkland   Iron  and  Steel  Com- 

panyi  Limited 


Kmnberof 
Pnddling 
Furnaces. 

14 

Number  of 

Mills  ttod 

Forges. 

2 

20 

2 

27 

2 

12 

2 

16 

2 

12 

3 

22 

1 

5 

1 

11 

2 

7 

2 

60 


HOLTTOWN. 

Mossend — ^Mossend  Iron  Company 
Clydesdale — Clydesdale  Iron  Company,  Limited 
Motherwell — Glasgow  Iron  Company     . 
Dabdel — ^David  Colville 

Total         .... 


60 

5 

10 

2 

52 

3 

15 

2 

565 


ABSTRACT  LIST  OF  ALL  THE  PUDDLING  FURNACES 

IN  THE  UNITED  KINGDOM. 


North  of  England  . 

.    2,018 

North-  W  est  of  England 

84 

Yorkshire—  W  est  Elding 

.      358 

Yorkshire  Sonth     . 

.      367 

Derbyshire     .         .         .         . 

,      126 

Sonth  Staffordshire 

.   2,160 

North  Staffordshire 

480 

Shropshire 

230 

Lancashire     .         .         .         . 

338 

Somersetshire 

13 

North  Wales. 

70 

Sonth  Wales  and  Monmonth  . 

1,306 

Scotland 

565 

Total 

8,115 
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LIST  OF  SMELTING  AND  METAL  EXTRACTION 
COMPANIES  IN  THE  UNITED  KINGDOM. 

Lead. 

Stock  and  Company,  Penolawd,  Swansea. 

Sims,  WiUyams,  Neville,  and  Company,  Uanelly. 

The  Bnry  Port  Smelting  Company,  Pembrey,  Carmarthensbire. 

Runcorn  Smelting  Company,  Runcorn. 

Thomas  Somers,  Bristol. 

The  Panther  Lead  Works,  Bristol. 

Sheldon,  Bush,  and  P.  S.  Company,  Redcliff  Hill,  Bristol. 

Weston,  Son,  and  Company,  Bristol. 

W.  J.  Cookson,  and  Company,  Newcastle. 

Locke,  Blackett,  and  Company,  Newcastle. 

John  Warwick,  Newcastle. 

Shield  and  Dinning,  Haydon  Bridge. 

Howden  Smelting  Company,  Newcastle. 

Washington  Chemical  Company,  Newcastle. 

Enthoven  and  Sons,  London. 

Lock,  Lancaster,  and  Company,  London. 

Pontifex  and  Wood,  Farringdon  Works,  London. 

Trustees  Treffry's  Estate,  Par,  Cornwall. 

R.  Michell  and  Son,  Truro,  Cornwall. 

Peter  Glover,  Widness  Lead  Works,  near  Warrington. 

Delafield  White  Lead  Company,  near  Wrexham,  Flintshire. 

Adam  Eyton,  Llanerchymor,  Holywell. 

The  Brymbo  Company,  Brymbo. 

Walker,  Parker,  and  Company,  Dee  Bank,  Bagilt,  and  Newcastle. 

Gt)vemor  and  Company  of  Lead  Smelters,  Nenthead,  Alston  Moor. 

W.  B.  Beaumont,  Allendale,  Alston  Moor. 

Benjamin  Bagshaw,  Eyam,  near  Bakewell. 

Barker  and  Rose,  Alport,  Bakewell,  and  Sheffield. 

Joseph  Wass  and  Company,  Lea  Lead  Works,  Matlock,  Bath. 

Snailbeach  Lead  Company,  near  Shrewsbury. 

Pontesford  Smelting  Company. 

Meerbrook  LeadWorks  (Wass  and  Co.,)Meerbrook,  Matlock,Batli. 

Gibbs  and  Company,  BonsaJe  Dale,  Matlock. 
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Lbad— con^. 
Villiam  Speny,  Via  Gallia  Lead  Works,  Cromford,  Matlock^ 

Bath, 
iobert  Howe  Ashton,  Castletown,  Derbyshire. 
r.  Fairbnm  and  Company,  Middleton  Dale  and  Bradwell. 
[^.  Wilson  and  Company. 
^.  Backhouse,  Darlington, 
jrreenside  Mining  Company,  Penrith, 
rhe  Keld  Head  Mining  Company,  Wensleydale. 
jreorge  York,  Pateley  Bridge. 
Duke  of  Devonshire,  Orassington. 
rhe  Duke  of  Bnocleuch,  Wanlock  Head, 
rhe  Lead  HiUs  Mining  Company,  Lead  Hills, 
["he  Hnrst  Mining  Company,  Hnrst. 
[iister,  Robinson,  and  Company,  Ghrinton  Moor. 
il.  M.  Jaqnes  and  Company,  Arkengarthdale. 
^.  M.  Jaques  and  Company,  Old  Gang, 
[he  Blakethwaite  Lead  Company,  Blakethwaite. 
%.  Milner  and  Company,  Belde  Hill, 
rhe  Swaledale  Lead  Company,  West  Swaledale. 
Somersetshire : 

Charterhouse,  Blagdon,  Bristol. 

Mendip  Mining  Company. 

Waldegrave  Lead   Smelting   Company   Limited,   Mendips, 
near  Wells. 

East  Harptree  Lead  Works,  Limited,  East  Harptree,  Bristol. 

St.  Cuthbert  Works,  Mendips,  near  Wells, 
rhe  Mining  Company  of  Ireland  Limited,  Dublin. 


List  of  all  the  Zing  Smeltebs. 

Vivian  and  Sons,  Swansea. 

William  Marsden,  Oldland  Hall,  near  Bristol. 

Kenrick  and  Son,  Wynn  Hall,  Spelter  Works,  Buabon. 

Mines  Boyal  Copper  Company,  Neath  (ceased  to  smelt). 

Dbarles  Titterton,  Phoenix  Zinc  Works,  Warrington  Junction. 

J.  H.  Dillwyn,  M.P.,  Swansea. 

J.  Collingbome,  Spelter  Works,  Warmley,  Bristol. 

Joseph  Thompson,  Spelter  Works,  Carlisle. 
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Zinc  Smelters — eont. 
The  Bagilt  Smeltiiig  Company,  Bagilt. 
Byland  Brothers,  Warrington. 
T.  Gilby. 
Joseph  Wethered,  Bristol. 

Pteites  Precipitate  Companies. 

Duncan  McKechnie,  St.  Helen's. 

The  Widnes  Metal  Company,  Widnes. 

The  Tharsis  Snlphnr  and  Copper  Company,  Widnes. 

„  n  »  Newcastle. 

„  „  „  Birmingham. 

99  »  )9  Glasgow. 

N.  Mathieson  and  Company,  Widnes, 
The  Bnncom  Soap  and  Alkali  Company,  Bancom. 
Newton  Heath  Biodnction  Company,  Manchester. 
Mnspratt  Brothers  and  Hnntley,  Flint. 
The  Mosiyn  Copper  Company,  Mostyn. 
Solomon  Mease  and  Son,  Newcastle. 
William  Bnssell  and  Company,  Newcastle. 
J.  and  W.  Allan,  Newcastle. 
The  Bede  Metal  Company,  Newcastle. 
W.  Hunt  and  Sons,  Leabrook,  Wednesbury. 
William  Hunt  and  Company,  Castleford. 
H.  Blair  and  Company,  Keamsley,  Bolton,  Lancashire. 
William  Haslam,  Bolton,  Lancashire. 
Snell  and  Company,  Buncom. 


Arsenic. 

Cornwall    Arsenic    Conipany,     Bte»yle,     Bissoe    Bridge, 
Thomas  Willis  Field,  Managing  Partner. 


LIST  OV  HJSMATITE  HUfES. 
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OF  ALL  THE  TI.V   PLATE  MAStTFAOTOBKBS 


«  Grkat  Bbitaiw 


K*m>  uhI  eitaiUan  at  Vorla 


1     Henry  Bessemer  and  Co.,  Sheffield 

3     John  Brown  &nd  Cg.,  LimiUd,  Sheffield 

3  Charles    Cammell   and    Co.,    Limited, 

Sheffield 

4  Weardala  Iron  Co.,  TowUw 

5  Tho  OU^ow  Bessemer  Steel  Co.,  Um- 

ittd,  Atlas  Works,  Glasgow 

6  Samuel     Fox     and     Co.,    Stockbridge 

Works,  Deepcar         .... 

7  Lloyds,   Foster,  and    Co.,  Old  Park, 

Wednesbury 

8  Bolton  Iron  and  Steel  Works,  Bolton  . 
U      London  and  North- Western   Railway, 

10  Lancashire  St«el  Co.,  Gorton 

1 1  Metaey  Steel  and  Iron  Works,  Liverpool 

12  Manchester  Stcol  and  Railway  Plant 

Co.,  Gibraltar  Works.  Newton  Heath, 
Manchester 

13  Barrow  Hoamatdte  Steel  Co.,  Barrow    . 

14  The  Dowlais  Iron  Co.,  Dowlais     . 

15  I  Ebbw  Vale  Co.,  Ebbw  Vale. 

16  SteelOrdnanceCo.,  Limited,  Greenwich 

17  West  Cuiuberland,  Workington    . 

18  Phisnis  Iron  Co.,  Rotherham 

19  I  CamforthHiuniatite  IronCo.,  Xtmital. 


}    ^ 


LIST  OF  ALL  THE  TIN  PLATE  MANUFACTUKEKS.    1872. 


Aberdulai* 

Abertiliery 

Beaufort  q 
Lower  Forest 
Bradley 


Caerleoa 
Carmarthen 


JoshuaWillinms&Co. 
Philip  S.  MiUiss      . 

BeautortTiuPlateCo. 

Thompson,  Hatton,it 

Co. 
Thompson ,  H  atton ,  •& 

Co. 
Budd  &  Co,      . 

J,  G.  &  A.Moggridge 

Thomas  Lester  &  Co. 


Neath,  Glamorganshire. 
Newport,  MonmouUi- 

Swansea,  Ulamoi^n- 

Bilston,  Staffordshire. 

Kidderminster,  Woroes- 

tershire. 
Brierley  Hill,  Stafford- 

Caerleoa,  Monmouth- 

Carmarthea,  Oannar- 
thenshire. 


t^UST  OF  ALL  THE  TIN  PLATE  MANXJFACTURERS— con(. 


CoatbridgQ     , 
Cookley 
Owin  Avnii    . 

Cwmtelin 

Derweiit 

Garth    . 
GwesdrBGth 

HoTselej 

Fields 
Horsoley 

Fields  or 

"Waden 
Landore 

Ljrdbrook 

Llwydarth 


Melyn  . 
Pontyrch  und 
MelinGriffith 
Pontardawo  , 


Tividalo 
Upper  Foreat 
TaiBpaullwcb 


Coatbridge  Tin  Plato 

Co. 
John  Knight  &  Co.  . 


Phi!ips,NinnQB,&Co. 

W.  Griffiths  &  Co.   . 

Garth  Iron  and  Tin 

Plate  Co. 
J.  Chivera  &  Son     . 

Edmd.  Boughton  & 

Co. 
Oaier  Bed  Iron  Co.  . 

■  E.  P.  &  W.  Baldwin 
LandoreTLnPlatcCo. 

Richard  Tliomaa  & 

Co. 
Llwydarth  Tin  Plate 

Co. 
Mnuken  Iron  and  Tin 

Plate  Co. 
Leach,  Flower,  &  Co. 
T.  W.  Booker  &  Co. 

W,  GilbertBon  &  Co. 

B.  Conway  &  Co.     , 

John  Jenkina  &  Co. 

Conway  Brothers     , 

Bauka  &  Co.     . 
The  Did  Castle  Iron 

and  Tin  Plat*  Co., 

LimiUd 
Budd  i  Co.     . 
Edward  Bagot  &  Co. 
Ynispeullwch        Tin 

Plate  Co. 


Coatbridge,  Glasgow. 

Kidderminster,  Worces- 
tershire. 
Tai  bach  .Glamorganshire. 

Swansea,  Glaniorgan- 

Lbnolly,  Ciuiuarthen- 

shiro. 
Wurkjngton,  Ciiniher- 

Newport,  Monmouth- 
Kidwelly,  Carmarthon- 
Llanelly,  Cannorthen- 

Wolverhampton,  Staf- 
fordshire. 

Ditto. 

Swansea,  Glamoi^n- 
Rosa,  Herefordshire. 
Bridgend,  Glamorgan- 
Newport,  Monmouth- 

sliire. 
Neath,  Carmarthen  s. 
Cardiff,  Ghunorgan- 


Nea-port,  Monmouth- 
Caerleon,  Monmonth- 
New])ort,  Monmouth- 

Ditto. 
Llanelly,  Carmarthen- 
Tipton,  Staffordshire. 
Swansea. 
Swansea,  Glamorgan- 


288 


FRIOBS  OF  MERCHANT  BAR  IRON  AT  LIVKRPOOL 

FROM  1806  TO  1872. 


Datt 

HiglMtt  FriM  iB  the 
T«nr 

Lowest  Prioa  in  ttM 
Tear 

AToage 

AJK 

£ 

«. 

A 

£ 

«. 

d. 

£    «.   dL 

1806 

17 

10 

0 

16 

0 

0 

16  15  0 

i8or 

17 

0 

0 

15 

0 

0 

16   0  0 

1808 

15 

0 

0 

14 

10 

0 

14  15  0 

1809 

16 

0 

0 

14 

0 

0 

15   0  0 

1810 

15 

0 

0 

14 

0 

0 

14  10  0 

1811 

15 

0 

0 

14 

0 

0 

14  10  0 

1812 

14 

5 

0 

12 

15 

0 

13  10  0 

1813 

13 

0 

0 

12 

0 

0 

12  10  0 

1814 

14 

0 

0 

12 

0 

0 

13   0  0 

1815 

13 

10 

0 

11 

0 

0 

12   5  0 

1816 

11 

10 

0 

8 

15 

0 

10   2  6 

1817 

13 

0 

0 

.   8 

10 

0 

10  15  0 

1818 

13 

0 

0 

10 

0 

0 

11  10  0 

1819 

12 

10 

0 

11 

0 

0 

11  15  0 

1820 

11 

0 

0 

9 

10 

0 

10   5  0 

1821 

9 

10 

0 

8 

15 

0 

9   2  6 

1822 

8 

10 

0 

8 

0 

0 

8   5  0 

1823 

8 

10 

0 

8 

0 

0 

8   5  0 

1824 

13 

0 

0 

8 

10 

0 

10  15  0 

1826 

15 

0 

0 

11 

10 

0 

13   5  0 

1826 

11 

10 

0 

9 

10 

0 

10  10  0 

1827 

10 

0 

0 

8 

15 

0 

9   7  6 

1828 

9 

10 

0 

8 

5 

0 

8  17  6 

1829 

8 

5 

0 

7 

0 

0 

7  12  6 

1830 

6 

15 

0 

6 

5 

0 

6  10  0 

1831 

6 

10 

0 

5 

15 

0 

6   2  6 

1832 

6 

5 

0 

5 

10 

0 

5  15  0 

1833 

7 

15 

0 

5 

15 

0 

6  17  6 

1834 

8 

5 

0 

7 

10 

0 

7   7  6 

1835 

8 

5 

0 

7 

10 

0 

7   7  6 

1836 

11 

10 

0 

8 

0 

0 

9  15  0 

1837 

10 

10 

0 

7 

5 

0 

8  17  6 

1838 

9 

10 

0 

10 

0 

0 

9  15  0 

1839 

10 

5 

0 

9 

10 

0 

9  17  6 

1842 

9 

10 

0 

7 

10 

0 

8  10  0 

1843 

6 

15 

0 

5 

10 

0 

6   2  6 

1844 

6 

5 

0 

4 

15 

0 

5  10  0 

1845 

10 

5 

0 

6 

5 

0 

8   5  0 

1846 

9 

10 

0 

8 

10 

0 

d     0  0 

1847 

9 

10 

0 

8 

15 

0 

9   2  6 

1848 

9 

0 

0 

6 

0 

0 

7  10  0 

1849 

6 

10 

0 

5 

0 

0 

5  15  0 

1850 

6 

15 

0 

5 

10 

0 

6   2  6 

1851 

5 

0 

0 

4 

10 

0 

4  15  0 

1852 

9 

0 

0 

4 

10 

0 

6  15  0 

1853 

9 

10 

0 

7 

10 

0 

8  10  0 

1854 

9 

15 

0 

9 

0 

0 

9   7  6 
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PRICES  OF  MEBOHANT  BAR  IRON  AT  LIVERPOOL 
FROM  1806  TO  l&r2—canHnued. 


Date 

Higher  Prfoe  in  the 
Tear 

Lowest  Prioe  In  the 
Year 

ATerage 

A.D. 

£       s.     d. 

£       «. 

d. 

£       t.     d. 

1855 

9      0    0 

7      0 

0 

8       0     0 

1856 

8    10    0 

8       0 

0 

8      5    0 

1857 

8      5    0 

7      5 

0 

7    15    0 

1858 

7      5    0 

6    10 

0 

6    17    6 

1859 

6    15    0 

6      5 

0 

6    10    0 

1860 

6    10    0 

6      5 

0 

6      7    6 

1863 

7    15    0 

6      0 

0 

6    17    6 

1864 

7    15    0 

7      5 

0 

7    10    0 

1865 

7    15    0 

7      0 

0 

7      7    6 

1866 

7      5    0 

6      5 

0 

6    15    0 

1867 

7      5    0 

6      0 

0 

6    12    6 

1868 

6      5    0 

6      0 

0 

6      2    6 

1869 

6    15    0 

6      0 

0 

6      7    6 

mo 

7      0    0 

6      0 

0 

6    10    0 

J871 

6    15    0 

6    15 

0 

6    15    0 

1872 

16      0    0 

11      0 

0 

13    12    6 

1873 

16      0    0 

U      0 

0 

This  being  September, 
we  cannot  give  aTenge 
until  Janoazy,  1874. 
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COMPENDIUM  OF  MECHANICS. 


WEIGHTS  AND  MEASURES. 


IMPERIAL  STANDARD  WEIGHTS  AND  MEASURES. 

STANDABD  TABD. 

« 

The  Standard  Yard,  wHen  compared  wiiih  a  Pendnlnxn  vibratiiig 
seconds  of  mean  time  in  the  latitude  of  London,  in  a  vacuum  at 
the  level  of  the  sea,  is  in  the  proportion  as  36  to  39  inches,  and 
1393  ten  thousandth  parts  of  an  inch. 

The  Bood  of  Land  shall  contain  1210  square  yards,  an  Acre, 
4840  square  yards,  or  160  square  perches,  poles,  or  rods. 

STANDARD  POUND. 

A  Cubic  Lich  of  distilled  water,  weighed  in  air  by  brass 
weights,  at  the  temperature  of  62  degrees  Fahrenheit,  the 
barometer  being  at  30  inches,  is  equal  to  252  grains  and  458 
thousandth  parts  of  a  grain,  of  which  the  Standard  Troy  Pound 
shall  contain  5760. 

STANDARD  GALLON. 

The  Standard  Gallon  shall  contain  10  Pounds  Avoirdupois 
weight  of  distilled  water  weighed  in  air,  at  the  temperature  of 
62^  Fahrenheit,  the  barometer  being  at  30  inches.  It  shall 
contain  277;^^  cubic  inches. 

STANDARD  FOR  HEAPED  MEASURE. 

The  Standard  Bushel,  for  Heaped  Measure,  shall  contain  80 
pounds  Avoirdupois  weight.  It  shall  be  19^  inches  diameter, 
and  7*4272  inches  deep  inside,  with  a  plain  and  even  bottom, 
and  contain  22 18' 1 92  cubic  inches. 


WEIGHTS  AND  MEASURES. 
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1.  MEASUBES  OF  LENGTH. 


12  inches 

■            ■            ■            • 

3  feet 

•            •            •            • 

6|  yards       .            •            •            • 
40  poles        .            .            .            . 
8  furlongs,  1760  yards,  or  5280  feet 

8    miles 

B  1  league,  marked  lea. 

2|    do. 
8|    do. 
4      do. 

=  1  French  league. 
B  1  Spanish  league, 
a  1  German  mile.  * 

3^    do. 

a  1  Butch  mile. 

«■ 

1  foot 

s= 

1  yard. 

a 

1  pole  or  rod. 

= 

1  f^long. 

a 

1  miK 

^  mile   =s  1  Italian  mile. 
}  do.    s=  1  Russian  verst. 
Ij^do.    ^  1  Scotch  mile. 
1-^do.    s=  1  Irish  mile. 
69^  miles  nearly  «-  1  Deg.,  marked  ^. 


VARIOUS  FBENCH  MEASURES  OF  FREQUENT  REFERENCE. 


A  point,  is  equal  to 

•0148025  EngUsh  inches. 

Aline    . 

•088815 

A  millemetre     • 

•039371 

A  centimetre      .            • 

•39371 

Anineh(pouce). 

1-06578 

A  decimetre 

3-9371 

A  foot    . 

12-78933 

A  metre 

39-371                   „  or  32809  English  ft. 

A  toise  (fathom) 

6-394  English  feet. 

A  league 

.  14591-1            „  or  4863-7  English  yards. 

A  square  inch  • 

1-13582  English  square  inches. 

A  cubic  inch     . 

1-21063       „       cubic      „ 

A  cubic  metre  . 

35-316          „       cubic  feet. 

2.  MEASURES  OF  S 

[jrface;  or  square  dieasuio^. 

144  square  inches . 

•     B  1  square  foot. 

9  square  feet 

•     a  1  square  yard. 

30}  square  yards  . 

.     B  1  square  pole. 

40  square  poles      . 

•     a  1  square  rood. 

4  roods,  or  4840  square  yards 

.     8  1  square  acre. 

640  square  acres  • 

•     B  1  square  mile. 

1089  Scotch  acres . 

.     B  1369  Eng.  acres. 

8.  DCBASURES  OF  SOLIDITY  OR  CUBIC  MEASURE. 


1728  cubic  inches  • 
27  cubic  feet 
166{  cubic  yards   . 
64,000  cubic  poles 
512  cubic  furlongs 


s>  1  cubic  foot. 
«  1  cubic  yard. 
B  1  cubic  pole. 
■■  1  cubic  furlong. 
«■  1  culnc  mile. 


v2 
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WEIOHTS  AND  MEASUEES. 


4.  MEASUBE3  OF  CAPACITY. 


LIQUIDS. 


8*666  cubic  inches s^  th.  of  water 
4gills-i84*659daalilb.  do.  . 
2  pints  ••  69*3 18  do.  ->  2|  (bs.  do.  . 
4  quarts »  277}  do. » 10  fts.  do.    . 


-lgilL» 
ss  1  pint. 
B  1  quart 
a  1  gallon. 


GRAIN,  FBUIT,  ETC. 


2  gallons 

4  pecks,  or  2218*192  cubic  inches 

8  bushels 

6  quarters 


ss  1  peek, 
a  1  busheL 
s  1  quarter. 
«  lload. 


6.  MEASURES  OF  WEIGHT. 


TEOT. 


24gTuns 

20  pennyweights 

12  ounces       .           • 

■            •            « 

•            • 

AVOIRDUPOIS. 

a  1  pexin jwei^t. 
a  1  ounce, 
a  1  pound. 

27*84375  troy  grains  . 
16  drams 

»     »  1  dram. 
«  1  ounce. 

16  ounces 

14  pounds 

2  stones 

4  quarters,  or  112lbs.  • 

20  cwt. 

•    K  1  pound. 
K  1  stone. 
«  1  quarter. 
"  1  cwt. 
«  1  ton. 

BBITISH  SPECIAL  MEASURES. 


1.  LINEAL  MEASURES  FOB  LAND. 


7*92  inches     . 
100  links,  or  22  yards 
80  chains 
69*121  miles  . 


»  llink. 

xs  1  chain. 

■>  1  mile. 

«  1  geog.  degree. 


'  Called  also,  in  the  north  of  England,  a  Jack  or  Noggin.   In  some  counties 
the  Haff-pint  is  erroneously  termed  a  GUI, 


WEIOHTB  AND  MHASUBES. 
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2.  SQUARE  MEASURES  FOB  LAIH). 


62*7264  square  inches 
lOvOOO  square  links     . 
10  square  chains 


«  1  square  link. 
K  1  square  chain. 
B  1  square  acre. 


3.  NAUTICAL  MEASURES. 


6082*66  feet    . 

I                             a 

• 

•     =s  1  nautical  mile. 

S  miles 

• 

.     IS  1  league. 

20  leagues 

•                             • 

.     s  1  degree. 

360  degrees    . 

■ 

.     B  the  earth's  circum- 
ference. 

MISCELLANEOl 

IS  SPECIAL 

MEASURES. 

6  lineal  feet    . 

1  fathom. 

100  square  feet 

>           •     ^^ 

I  square  of  flooring. 

272  square  ft.  at  14  inches  in 

thickness  » 

1  rod  of  brickwork. 

600  square  feet  of  inch  boards 

^B 

1  load. 

40  cubic  feet  of  round  timber^ 

[   ■  - 

1  ton  or  load. 

60  cubic  feet  of  hewn  timber  j 

40  cubic  feet  . 

.      t= 

1  ton  of  shipping. 

120  deals 

.      » 

1  hundred. 

120  naiU 

.              •      = 

1  hundred. 

1200  do. 

•      » 

1  thousand. 

^0  bricks 

.      « 

lload. 

32  bushels  of  lime 

.           B 

1  do. 

36       do.       sand 

.    =  ; 

1   do. 

22cwt. 

.           B 

1  fodder  of  lead  (Stockton). 

21    do. 

.    =»  : 

L      do.        do.  (Newcastle). 

19}  do. 

.    = 

1      do.        do.  (London). 

108  cubic  feet . 

» 

1  stack  of  wood. 

42  gallons 

.    s 

1  tietce         \ 

63      do. 

•    " 

1  hogshead            old 

84      do. 

.    = 

1  puncheon    L      wine 

126    do. 

•    « 

I  pipe                measure. 

262    do. 

•    » 

1  tun 

36     do. 

.    « 

I  barrel 

64      do. 

.    -* 

1  hogshead         old  ale 

72      do. 

.    — 

1  puncheon   f  measure. 

108    do. 

.       s 

I  butt 

36  bushels,  or  28  cwt . 

.    ■> 

I  chaldron  of  coals  (London). 

68  cwt. 

- 

I      do.        do.       (Newcastle 

88  lbs. 

•     «  1 

I  bushel  of  coaL 

66  do. 

.       n    ] 

da         flour  or  salt. 

60  do. 

•        B    ] 

^    do.         wheat. 

47  do. 

.          >B     1 

do.         barley. 

38  do. 

•         B     1 

do.         oats. 
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WEIGHTS  AND  MEASURES. 


MISCELLANEOUS  SPECIAL  UEAaXFREa.— Continued, 


I  gallon  of  sea  water 
1      ..         oil 


»> 


tt 


.     a  10*32  ibs.  avoirdupois. 

■  ^         9*32  y« 

proof  spirits  .     ■•    9*3  „ 

The  old  ale  gallon  contained  282  cubic  inches ;  and 

the  old  wine  gallon  231. 

The  PVench  litre,  or  standard  measure  of  capacity  fbr  liquids,  contains  61*028 

cubic  inches,  or  about  '458  of  the  imperial  gallon. 

WEIGHT  OF  WATER. 

Maximum  density  of  water  42^  Fahrenheit. 
Freedng  point  82^  Fahrenheit,  at  which  point  it  has  expanded  ^th  of  its 

original  bulk. 
62*5  lbs.  aroirdupoisathe  weight  of  1  cubic  foot 
*03617 .        •         a      .        •        1     „      inch. 


•434     .        .  - 

49-1          .        .  « 

•02842 .        .  « 

•341      . 
1 1  "2  imperial  gallons  » 

224-             .         .  sr 

1'8  cubic  feet  .  «* 


85-84        .        .         » 
1  cubic  foot  of  water-*  6^  imp«rial  gallons,  and 
1  cylindrical  foots  about  5. 


1  lineal  foot  of  1  inch  square. 

1  cylindrical  foot. 

1         „  inch. 

1  lineal  foot  1  inch  diameter. 

Icwt. 

1  ton. 

1  cwt. 

1  ton. 


1  circular  inch 
1  cubic  foot 
1       do. 
1        do. 


a        1*273  square  inch. 
«  2200*  cylindrical  inches, 
a  3300*  spherical      do. 
B  6660*  conical  do. 


METALS 


IN     CONNEXION     WITH    THE     AKTS,     CIVILISATION,     AND     SOCIAL 

PBOGRESS. 

Gold|  the  most  ancient,  the  most  ductile,  and  the  most  Tain- 
able  of  all  metals,  has  always  ministered  in  a  large  degree  to  the 
perfection  of  ornamental  art.  Its  opacity,  dnctility,  and  durable 
brilliancy  give  it  a  yalne  in  Gold  Leaf  far  beyond  the  market 
price  of  the  metal.  The  consnmption  of  Gold  Leaf  is  enormous, 
the  manu£a>cture  of  which  is  one  of  the  staple  trades  of  London 


METALS. 
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and  Birmingham.  It  is  not  used  in  medicine,  but  is  valuable  and 
indeed  indispoasable  in  tlio  wonderful  art  of  photograpliy.  It  is 
difficult  to  oxidize  Gold,  it  being  proof  against  the  effects  of 
nitric  acid.  Gold  is  rarely  used  in  the  arts  in  a  pore  state  ;  the 
embellishment  of  china  with  Gold  is  efiected  by  laying  the  pattern 
in  reduced  liquid  Gold  on  to  the  chitia  :  after  being  burnt  in,  the 
brilliancy  of  the  colour  is  bronght  out  by  burnishing  the  Gold 
with  bloodstones.  Gold  passes  as  money  in  all  civilised  countries, 
the  standard  value  being  regulated  for  all  the  world  by  the  Bank 
of  England. 

Silver  is  readily  taken  as  money  in  all  parts  of  the  world, 
being  the  standard  in  China  and  some  other  eastern  countries. 
lis  ductility  and  opacity  give  it  value  for  embellishing  japannery  as 
leaf  Silver,  for  which  it  is  lai^ely  used.  Largo  quantities  of  this 
metal  are  likewise  consumed  by  onr  chemists  in  making  lunar 
caustic  or  nitrate  of  Silver.  It  is  also  dissolved  very  extensively 
in  Sheffield  and  Birmingham  for  olectro-platiiig  spoons  and  forks 
and  other  articles  made  in  these  towns. 

Copper  goes  into  consumption  for  a  thousand  purposes  for 
which  it  is  more  durable  and  usefnl  than  iron,  being  less  liable  to 
oxidize  than  the  former  metal.  It  is  tho  basis  of  blue  vitriol 
and  verdigris,  and  enters  largely  into  the  constitution  of  brass, 
this  metal  being  principally  composed  of  spelter  with  various 
combinations  of  Copper.  It  was  formerly  used  esclusively  to 
protect  ships'  bottoms;  Mnotzs's  Patent  Metal  has,  however,  for 
years  partially  superseded  it :  Copper,  however,  enters  largely 
into  the  combination  of  Mantzs's  Kival  Sheeting. 

Tin  is  one  of  the  moat  useful  metals  we  have  in  manufactures  ; 
it  willingly  covers  and  tins  over  the  surface  of  Iron,  effectually 
preventing  oxidization  of  the  former  metal,  and  by  this  combina- 
tion Tin  Plates  are  made  so  useful  for  the  manufacture  of  culinary 
ntenails  and  thousands  of  articles  too  numerous  to  mention.  The 
beantifnl  dish  covers  made  at  Wolverhampton,  so  bright  and 
elegant,  are  a  striking  proof  of  the  value  of  Tin  as  an  elegant 
covering  of  Iron,  The  greatest  consumption  of  Tin  takes  plaue  in 
the  manufacture  of  these  Tin  Plate.').  Tin  is  not  much  used  aa 
A  medicine,  but  ofleu  consumed  as  a  mixture  in  the  crucible  with 

told,  Silver,  Lead,  Copper,  and  Antimony. 

;  Antunoay  produces  some  of  our  most  valuable  medicines,  and 
■  largely  osed  by  the  type  founders ;  being  one  of  the  most  brittle 

letala  it  imparts  a  resisting  power  to  the  type,  which  renders 

'  '■  metal  indispensable  at  tho  type  foundry. 
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Zinc  is  tho  Spelter  of  commerce,  and  is  the  ctief  metal  used  in 
TOpying  brsBB  ;  jt  is  likewise  valnalile  in  the  galratiic  battery,  and, 
rolled  into  sheets,  is  largely  used  in  metallurgical  mannfactures. 
A  preparation  of  Zinc  is  also  nsed  for  nhitc  paint. 

Lead  is  one  of  the  heaviest  and  most  asefdl  metals,  and  haa 
been  known  and  nsed  &oni  the  most  ancient  timee.  Being  Bofl 
and  pliable,  and  melted  nt  a  low  temperature,  it  is  nsed  largely  in 
the  arte,  and  ia  an  indispensable  mixture  for  most  other  metals. 

Hercmy  is  consumed  veiy  largely  indeed  by  the  chemists  in 
the  mannfncture  of  various  mercurial  salts  and  sublimates,  pilla 
and  ointment.  It  is  useftil  for  many  purposes  in  the  arte.  The 
world's  produce  comes  to  England ;  the  consumption  has  in- 
creased so  much  during  the  last  few  years  as  to  euhance  the 
price  of  Jlercury  in  the  market  very  considerably. 

Cobalt,  as  indigo  blue,  is  the  only  fast  colour  for  cottons, 
woollens,  and  silken  goods.  Just  so  Cobalt  stands  with  regard 
to  the  blue  colour  which  has  to  endure  the  fiery  ordeal  of  the 
potter's  oven ;  all  tim  blue  colour  which  we  see  on  china  and 
earthenware  is  made  from  Cobalt,  hence  Cobalt  is  indispensable 
in  these  manufactures. 

Iron. — Iron  is  the  hardest,'  the  most  abundant,  and  nseful  of 
all  metals ;  it  is  deposited  in  varioufi  ways  in  all  parts  of  the 
world.  All  newly  discovered  countries  develop  deposits  of  Iron  in 
the  crust  of  the  earth.  The  best  in  the  world  is  produced  in  Eng- 
land, from  the  estates  of  the  Earl  of  Dudley,  at  Dudley ;  the  noble 
EarlQranville,at  Lillieshall ;  and  the  Duke  of  Devonshire,  at  Bar- 
row-in-Fumess.  The  quantities  made  will  be  fonnd  in  the  proper 
place  of  this  book.  Its  importance  in  the  arts  and  manufacturea 
is  too  well  known  to  require  comment  here ;  it  forms  the  basis  of 
some  of  the  most  invaluable  medicines  in  the  PharmacojKeia,  and 
supplies  the  material  for  the  great  steamships  and  railroads.  In 
its  manufacture,  and  the  industries  connected  with  it,  it  employs 
more  men,  creates  a.  greater  amount  of  wealth,  and  is  of  mnch 

eince  to  the  stability  and  prosperity  of  these  king- 
other  trade,  indnatry,  or  interest,  carried  on  in  the 
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Iron  is  popular  with  the  profession  as  a  tonic  in 
various  combinations;  perhaps  its  preparations  are 
more  numerously  recognised  by  the  Pharmacopoeia  than 
any  other  metal,  the  most  popular  preparations  are  : — 

Ferri  Carbonas  saccbsrata.^ 

„     Citras. 

„     et  Ammoni©  Citras. 

„     „  QainisB  Citras. 

„     lodidum. 

„     Oxidum  Magneticnm. 

„  „       Nigrum. 

„     Perchloridi  Liquor. 

„     Pernitratis  Liquor. 

„     Peroxidum. 

„  „  Hjdratum. 

„     Phosplias. 

„     Potassio  tartras. 

„     Pulvis. 

„     Sulphas. 

„         „        exsiccata. 

„         „        granulata. 
Ferridcyanide  of  Potassium. 
Ferrocyanide    „ 
Ferrum  redactum. 

„        Tartaratum. 

*  We  adopt  the  nomenclature  of  the  British  Pharmaoopo3ia,  pub- 
liflhed  1864,  in  all  the  names  for  this  and  the  preparations  of  other 
metals. 

The  Tr.  Ferri  Perchloridi,  or  Steel  Drops,  sold  in  the  druggists' 
shops,  is  of  coiirse  made  of  Iron,  and  is  a  most  invaluable  medicine. 
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CHEMICAL. 

SALTS. 

Frq)arations  and  compounds  of  which  Quicksilver 
forms  the  chief  basis  in  Pharmacy,  all  these  being 
recognised  by  fl.e  Bri«.  Pham-oolo™-  ^ 

HYDRAB6YBUM  (Quicksilver) : — 

Hydrargyri  lodidnm  Rnbram. 
„  „  Viride. 

yi  Nitrates  Liquor  Acidns. 

„  Qxidnm  Bnbmxn. 

yy  Snbchloridom. 

„  Axnmoniatum. 

„  Corrosiyiim  Sublixnatnm. 

Hydrargjram  onm  Cretft. 
Pilnla  Hydrargyri. 
Unguentum  Hydrargyri. 

„  „  Axnmoniati. 

yy  y,  lodidi  Biibri. 

yy  y,  Nitratis. 

yy  yy  Ozidi  Rubri. 

Preparations  of  which  Bismuth  forms  the  basis.— 
Bismuthum  album,  synonymous  with  Bismuthi  nitias 
and  Bismuthi  subnitras,  now  prescribed  largely  by 
the  &culty.    Bismuth  is  often  combined  with  lozenges. 

Zinc  forms  the  basis  of  thefoUomng  Salts  and 

Preparations : — 

2!ixioi  Acetas.  Zinci  Oxidnm. 

yy    Carbonas.  ,y      Suphas. 

yy    Chloridnm.  yy     Yalerianas. 
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COHESIVE  STRENGTH. 

The  cohedTfl  Btrength  of  a  body  is  that  force  by  which  its  fibres 
or  particles  resist  separatdon ;  therefore,  the  more  particles  there 
are  in  a  body,  the  greater  will  be  the  power  requisite  to  tear 
them  asnnder :  hence,  the  gtrength  of  bodies  is  as  the  area  of  their 
cross  ledions. 

Sote, — Tb«  avengB  bcedting  weight  of  a  Bar  of  Wiongbt  Iron,  1  inch 
•qnsM,  )•  25  tone :  its  elsatici^  is  dMtro^,  htmmvc,  by  about  tvo-fiftha  of 
that  wei^t,  or  tan  tons.  It  ii  extended,  within  the  limits  of  its  elasticity, 
'000096,  or  one-tentbonsandth  part  of  an  incb  for  erery  ton  of  attain  per  square 
inch  of  sectional  axes. 

Hence,  the  greatest  constant  load  should  never  exceed  one-Sfth  of  its 
breaking  weight,  or  C  tons  for  ereiy  square  inch  of  sectional  am. 

Colamn  B,  in  the  following  Tables,  gives  the  cohesive  strength, 
in  lbs.,  of  Uie  various  bodies  to  which  they  refer. 

General  Froperfys  of  Metals. ,  Table  I. 
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TRANSVEESB  STRENGTH  OF  BEAMS,  BARS,  &c. 

If  a  beam  be  supported  at  both  ends,  and  loaded  in  the  middle, 
it  will  bend  (which  is  called  deflection) ;  and  if  the  load  be 
increased,  it  will  break  (which  is  called  fracture). — ^If  a  beam 
two  inches  deep  and  one  inch  broad  support  a  given  weight, 
another  beam  of  the  same  depth,  and  double  the  breadth,  will 
support  double  the  weight  j  hence,  beams  of  the  same  depth  are 
to  each  other  as  their  breadths : — again,  if  a  beam  two  inches  deep 
and  one  inch  broad,  support  a  given  weight,  another  beam  of 
four  inches  deep  and  one  inch  broad,  will  support  four  times  the 
weight ; — hence,  beams  of  equal  breadtlis  are  to  ea^h  other  as  the 
squares  of  their  deaths  : — again,  if  a  beam  of  a  given  cross  section 
one  foot  long,  support  a  known  weight,  another  beam  of  the 
same  cross  section,  but  two  feet  long,  will  support  only  half  the 
known  weight ; — hence,  beams  of  equal  dimensions  are  to  each  other 
inversely  as  their  lengths ;  therefore,  tlie  strength  of  beams  is 
directly  as  their  breadths  and  square  of  their  d&pths,  and  inversely 
as  their  lengths ;  and  if  cylindrical,  as  the  cubes  of  their  diameters. 

TRA2i[SVERSE  STRENGTH  OF  TIMBER.* 

RECTANGULAR  BEAMS. 

PROBLEM  I. 

To  find  the  ultimate  Transverse  Strength  of  any  Rectangular  Beam 
of  Timber,  fixed  at  one  end  and  loaded  at  the  other. 

Rule. — ^Multiply  the  tabular  value  of  S  (see  Table  2),  by  the 
breadth  and  square  of  the  depth,  both  in  inches,  and  divide  that 
product  by  the  length  also  in  inches ;  the  quotient  will  be  the 
weight  in  lbs.' 

Example  L — What  weight  will  it  require  to  break  a  beam 
of  Fir,  the  breadth  being  2  inches,  depth  6  inches,  and  length 
20  feet  ? 

1100  X  36  X  2 


240 


=  330  lbs. 


*  See  barlow's  EsFay  on  the  Strength  and  Stress  of  Timber. — Art,  149. 
»  When  the  beam  is  loaded  uniformly  throughout  its  length,  the  same  Rule 
will  still  apply,  only  the  result  must  be  doubled. 
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Example  II. — ^What  is  the  weight  requisite  to  break  a  beam  of 
Ash,  7  inches  square,  3  feet  from  the  wall  P 

2026  X  7» 

=  19,303iJ  ft>8. 

-  Eacample  III, — ^What  will  be  the  dimensions  of  a  Fir  beam 
26  feet  long,  to  support  a  weight  of  400  lbs  P 

— — r^- —  =  113*5  the  breadth  and  square  of  the  depth. 

113'5 
Suppose  the  breadth  to  be  2^  inches,  then  =  51 4  the 

12*o 


^square  of  the  depth,  and  v^  51*4  =  7*17  the  depth. 

113'5 
Suppose  the  depth  to  be  8  inches,  then    oa  _ z=  177 

the  breadth.  ""     64 


PROBLEM  XL 

To  compute  the  ulti/tncUe  Transverse  Strength  of  any  Rectafigidar 
Beam^  when  supported  at  both  ends  and  loaded  in  the  centre. 

Rule. — Multiply  the  tabular  value  of  S  by  the  square  of  the 
•depth  in  inches,  and  four  times  the  breadth ;  divide  that  pro- 
duct by  the  length  in  inches,  and  the  quotient  will  be  the  weight 
in  tfos. 

Example  I. — ^What  weight  will  break  a  beam  of  English  Oak 
7  inches  broad,  9  inches  deep,  and  30  feet  between  the  props  ? 

1672  X  81  X  28        ,^  ,«,  ^ 
360 =  ^^'^^  *^- 

Example  IL — A  beam  of  Beech,  7  inches  deep,  4  inches 
broad,  and  10  feet  long,  supports  a  weight  of  4  tons ;  what  addi- 
tional weight  will  require  to  be  added  to  break  the  beam  ? 

1556  x^49  X  16  ^  loigg.ggeo  =  1205  tbs. 

Example  III, — What  will  be  the  dimensions  of  a  fir  beam  30 
feet  losg  between  the  props,  to  support  a  weight  of  6000  lbs  ? 


STRENGTH  OF  MATBBIAL&  311 

6000  X  860 

JJqq      ae  1963*63  the  square  of  the  depth,  and  i  timea 

the  breadth. 

Supposing  the  breadth  6  inches. 


•• 


1963-63 


s=  81-81  square  of  the  depth,  and  ^81-81 


6  X  4  =  24 
s=  9-5  =  depth. 

Snppose  the  depth  10  inches, 

l?63:^  =  4-90  breadth. 
10*  =  100,  and  100  x4 

Note  1. — ^When  the  beam  is  nnifonnly  loaded  throughout  its  lecgth,  the 
resnlt  most  be  doubled,  i  «.  it  will  support  double  the  weight. 

NaU  2. — ^When  the  beam  is  fixed  at  both  ends  and  loaded  in  the  middle,  one- 
half  of  the  result  must  be  added ;  and  if  the  weight  is  laid  uniformly  along  its 
length,  the  result  must  be  tripled. 


DEFLECTION  OF  BECTANGITLAB  BEAMS  OF  TIMBEB 

OB  CAST  IBON. 

To  cutertain  the  amount  of  Deflection  of  a  uniform  Bea/m^  loaded 
in  the  middle  cmd  supported  at  both  aides. 

BuLE. — Multiply  the  cnbe  of  the  length  in  feet  by  the  weight 
in  fits,  and  divide  the  prodnct  by  32  times  the  tabular  value  of 
E  multiplied  by  the  breadth  and  the  cube  of  the  depth,  both  in 
inches,  and  the  quotient  is  the  deflection  in  inches. 

Example. — A,  beam  of  Ash  10  feet  long,  8  inches  deep,  and  4 
inches  broad,  and  loaded  with  4000  tfos.  in  the  centre  ;  what  is 
the  deflection  P 

10»  s=  1000  X  4000  =  4,000,000. 
B  =  119   X  32  X  4  X  8»  =  7,798,784,  and 
4,000,000  -f-  7,798,784  =  -51  deflection. 

To  determine  the  JDimensio7is  of  a  Bectangular  Beam  capable  of 
supporting  a  required  weighty  unth  a  given  degree  of  deflection^ 
whenfaed  at  one  end. 

Bulb. — ^Divide  the  weight  to  be  supported  in  fibs,  by  the 
tabular  value  of  E  multiplied  by  the  breadth  and  deflection^  both 
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in  inches ;  and  the  cube  root  of  the  quotient,  multiplied  hy  the 
length  in  feet,  equals  the  depth  required  in  inches. 

Ex€Miple. — ^A  beam  of  Ash  is  intended  to  bear  a  load  of  700 
lbs.  at  its  extreiftyy  its  length  being  5  feet,  its  breadth  4  inches, 
and  the  deflection  not  to  exceed  ^  an  inch. 

Tabular  valne  of  E  =  119  x  4  x  5  =  238,  the  divisor ;  then 

700  H-  238  =  sv'2^  X  5  s=  7*25  inches,  depth  of  the  beam. 


To  find  the  Dimensions  of  a  Beam  capable  of  sustaining  a  given 
weighty  with  a  given  degree  of  deflection^  iohen  tupported  at 
hoik  ends,  , 

Rule. — ^Multiply  the  weight  to  be  supported  in  tt>8.  by  the 
cube  of  the  length  in  feet ;  divide  the  product  by  32  times  the 
tabular  value  of  E  mnltiplied  into  the  given  deflection  in  inches, 
and  the  quotient  is  the  breadth  multiplied  by  the  cube  of  the 
depth  in  inches. 

Note  l.^»-When  the  beam  ib  intended  to  be  square,  then  the  fcurth  root  of 
the  quotient  is  the  breadth  and  depth  required, 

Note  2. — ^If  the  beam  is  to  be  cylindrical,  multiply  the  quotient  by  1*7,  and 
the  fourth  root  of  the  product  is  the  diameter. 
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STATISTICS   OF  THE  SCOTCH  IRON  TRADE. 

Extracted,  principally,  from  the  Trade  Circular  Istued  by  Tftomas  Thorbum, 

Esq.,  Glasgow, 


PRODUCTION. 

The  make  oj  Pig-Ibon,  in  Great  Britain,  as  nearly  as  eot^d  be  arrived  at, 

was  as  follows : — 


Fnmaccs. 

Annual 
Average  Productioa 
,               per  Furnace. 
Tons.          Tons. 

1740  . 

.  by  69  . 

.   17,360  . 

294 

1760  . 

f  1     •  •  •    • 

.   22,000  . 

1       •  •  • 

1788  . 

.   „   85  . 

.   68,000  . 

800 

1796  . 

„  121  . 

.  126,000  . 

.  1033 

1806  . 

„  169  . 

.  260,000  . 

.  1479 

1820  . 

9f             *  *  *    * 

.  400,000  . 

■     •  •  • 

1827  . 

.   „  284  . 

.  690,000  . 

.  2429 

Scotland  alokb  Pboduckd 


In  1827 
1840 
1845 
1846 

*1847 
1848 
1849 

*1860 
1851 
1862 
1863 
1854 
1865 
1866 
1857 


by 


18 

64 

88 

98 

100 

103 

112 

106 

112 

113 

114 

117 

121 

126 

129 


36,000 

.  2000 

241,000 

.  3765 

475,000 

.  5397 

670,000 

.  5816 

610,000 

.  5100 

680,000 

.  5631 

690,000 

.  6160 

596.000 

.  5666 

760,000 

.  6785 

775,000 

.  6858 

710,000 

.  6228 

770,000 

.  6581 

825,000 

.  6818 

832,000 

.  6603 

448,000  to  June  30th. 

*  In  1847  a  strike  took  place  among  the  miners,  which  lasted  from  July  to 
September,  and  in  1850  from  May  to  July. 
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STATISTICS   OP  THE  SCOTCH    IROX  TRADE. 


The  following  Table  shows  the  increase  in  this  branch  of  the 
Iron  industry  in  1854,  as  compared  with  1825  : — 


DlHTIUm*. 


'  No.  of  Iron 
Works. 


Furnaces 
in  Blast. 


!«•-».  ,   1M4.  ,1  1825.  ;  ISM 


Tons  of  Pit:- Iron 
Prolucttl. 


1825. 


I 


1«4. 


Staffordshire 
SliropHbire  . 
Yorkshire    . 
Derbyshire  . 
North  Wales 
South  Wales 
North umbfrland,  Durham,  "1 
and  North  Yorkshire      J 
Cumberland  and  Lancashire . 
Gloucestershire   . 
Scotland      .        .         .         . 

Total. 


54 
23 
14 
9 
9 
37 


13 


9 


72 
13 
14 
13 

i 

48 

23 

2 

4 

32 


81   !  166 

36  28 

22  21 

n  '  25 

8  I  9 

S2  121 

...    oV 

2'  3 
...  I  6 
17   118 


171.735 
86,320  ! 
35.308 
19.184 
13,100  ' 

223,520    I 


3,000 

•  •  ■ 

29,200 


847.600 
124,801) 

73,444 
127..)00 

32.900 
750.000 

275.000 

20,000 

2k990 

796,604 


168      228  I,  262      555    I     581,367    1 3,069,838 


The  quantity  of  Iron  ore  required  to  make  a  ton  of  pig-iron 
varies  according  to  quality  in  the  different  counties :  thus,  for 
instance,  in  Northumberland  and  Durham,  4  tons  is  stated  to  be 
about  the  average  proportion  ;  in  Yorkshire  and  Derbyshire,  3  to 
3^  tons  ;  and  in  Shropshire  and  Staffordshire,  only  3  tons  or  less. 

Mr.  Kenyon  Blackwell,  in  a  Paper  read  before  the  Society  of 
Arts  in  1854,  on  '  The  Iron  Industry  of  Great  Britain,'  gives  the 
following  figures,  which  show  tlie  make  of  Iron  in  all  countries 
for  the  previous  year  : — 

Countries.  Tons. 

Groat  Britain 3,000,000 

Frjimv> 750,000 

United  States 750.000 

Prussia 300.000 

Austria 250,000 

Belgium 200,000 

Russia 200.000 

Sweden 150,000 

Various  German  States 100. Oil 

Oyier  Countries 300,000 


6,000  000 

By  the  above  table  the  reader  will  observe  that  at   ois  time 
England  produced  as  much  Iron  as  all  the  w^orld  besides. 


COAL   AND    IROX. 


315 


JSH  BLAST    FURNACES  AND    ROLLING  MILLS 
NORTH  OF  THE   HUMBKR. 

Griffith's  •  Iron  Trade  Circtdar,' ptihlished  March  1856.     SfC  Gr'{ffitV» 
statistics,  published  in  January  18G1. 


KlUM. 


FinXArKS. 

Namk  ok  Wohks. -    -- 

i   In.     Ont.    Total. 


Wekkly 

PUODl'CK. 


Inm  Company   - 
&  Vaughan 


(Klwyn  &  Co.) 
tbers  . 


ilson,  &:  Bell 

rr  &  Co. 

e  Iron  Company 


Vjikinshaw  . 
Crawshay,  &  Son 
m  Company. 
,w  Iron  Company 
;on  Iron  Comj»any 
[ron  Company 
Wilson,  &  Co. 

0  &  Co. 
lolsou  &  Co . 
rocktou  Iron  Co. 
'urham  Iron  Co. 

1  &  Hopkins 
artltjMjol  Iron  Co 


5 
7 

•  • 

4 

4 
3 
0 
3 
3 
2 
1 
4 
2 
4 


Con  sett. 
Crookhall 
Bi  shopwearmouth 
Bradley. 
Witton  Park. 
Middlesbm'  . 
£ston    . 
Eston    . 
Clarence 
Felling . 
Wylam  . 
Walker. 
Tyne  Main    . 
Tow  Law 
Stanhope 
Tudhoo. 

Monkwearmouth 
Gateshead 
Leamington  . 
Ilarenhaw 
Bedlington    . 
Birtley  . 
Middlesbro'  . 
Ormsby 
Eston    . 
Stockton 
Darlington    . 
Middlesbro'  . 
West  Hartlepool 

Total      .         .  ;  66 


I     - 


•>  I 


2 
4 
2 
3 
3  I 


3 
2 
1 

•  • 

2 


7 
7 

•  • 

4 
4 
3 
0 
3 
3 
2 
1 
5 
2 
6 
1 


2 
3 
2 
3 
4 
4 
3 
3 
2 


Pipi. 

Tons. 
600 
840 

•  «  • 

500 
600 
450 
900 
430 
400 
260 
120 
560 
240 
500 


200 


200 
500 
250 
400 
400 
240 


17  i     83        8590 


MRlIen. 
Iron. 

Tons. 
450 

■  •  • 

400 

•  «  • 

300 
300 


300 


300 
60 

250 
40 


60 


200 


2660 


I.OXriOM  :     rillNTKD     DY 

sroTTiawoohu   amd  jx».,  .\kw-mtkkkt  !mjl*aui 

A.\U     PAULIAMKNT    aTUKKT 


IcIIEL,  MLLER,  &  CO. 

Iron, Steel,  Ore,  &  Coke  Merchants, 

39    MARKET    STREET, 

MANCHESTER, 

AND     AT     129     BUTE     ROAD, 
CARDIFF. 


'  8.  B.  HEMATITE ' 
'  8.  B.  YOHKSHraE ' 


I 


Pia  IBON 

CLAI  CROSS'  ' 

THE  MID  OOEHWALL  HIKIffl,  LIMITED. 


I 


AGENTS   FOR   THE  ERIMUS   IRON   CO.,  LIMITED, 

(Puddled  Bars,  Billets,  Ac,  by  Danks'  process,) 

THE  DARLINGTON   WAGON  CO. 
JACKSON,  GILL,   <£   CO.,   LIMITED, 
JONES   BROTHERS  &   CO. 


Scntch,  Hematite,  Staffbrdshlre,  Derbyabire,  Forest  of  Deaa,  Cold  Blast 
and  Bflfined  Pig  Iron,  Puddled  Bars  and  Bar  Iron,  Steel,  Spelter,  Tin, 
Copper,  Lead,  Sheets,  Oree,  Bolts,  Nate,  Splices,  Uanut^otured  ITalls,  Ac. 

[A] 


r 


I 


THE 

WELLINGTON  COAL  £  IRON  CO. 

LIMITED, 

MANUFACTUEE  AT  THE 

OLD    PARK    FUENACES, 
OLD    PARK,  SHROPSHIRE, 

Best  Melting  Nos.  1, 2,  &  3  Pig  Iron, 

BEST    GREY    FORGE 
STRONG  FORGE  PIG  IRON, 

FROM  THEIE 

OLD  PARK  IRON-STONE  MINES. 


UANAGINQ    DIRECTOR; 
WALTER  IIOWEL,  Esq. 

24  Lombard  Street,  London,  E.C 

GENERAL    MANAGER    IN    SHROPSHIRE 

Mr.  SAMJJEL  BANKS, 

Maimalee  Hall,  near  ShiihaJ,  Sal 

POSTAL   ADDRESS: 
The  WELLINGTON  IRON  COMPANY, 

Near  Shifna!,  Salop. 

TELEGRAPH    STATION 
Dawley,  Salop. 


Ailtitrtiaemenli. 


[SAAC  JENKS  &  SONS,! 

MINERVA   &   BEAVER 

IRON,  STEEL,  &  SPRING  WORKS, 

WOLVERMMPTON, 

MANUFACTURERS   OF 

lAST,  SPEIir&,  BnSTER,  and  other  STEEL; , 

RAIL"WAY     SPRINGS; 
MERCHANT    BARS    AND    SHEETS; 

WIRE  EODS,  ic.  ic. 

WLLED   TAPER  BRAKE  LEVER   BARS- 

A  Speciality. 


Brasd  of  Steel— ' JENKS.'      Brand  of  Iron— '  BEAVER.' 


I  London  Agent: 

H.   J.    PASSENGER,   Esq., 
3  ROOD  LANE,  E.G. 
New  York  Agents  (for  Steel  only) : 

Messrs.  VAN  WART   &   McCOY 

(P.  0.  V'ox  390),  43  CHAMBERS  STREET,! 


k 


NEW   YORK  CITY. 


A  dverlisemtnli. 


James  Russell  &  Sons 

(LIMITED), 

CROWN  TUBE  WORKS, 

"W^EDNESBURY. 


TFIADE    IMARK. 

AWAKOI.  AWAKDS. 

mm  suns  \m,  m.  hhtioi.   ^»^1._      dudlei    isse,    medu. 
riRis  mi,  MEDiL.  ^^tj  "i"^  'B<''  "E"'-' 

tOKDOl    181?,    HEDIl.  K^gf  TUfUN    18B8,    KDN.    HEHTIDI. 

CVIDBIIE    IBBi,    BOLD    MEDIL.  NIVRE    tSGa,     DIPIOHE    D'HUIEH. 


1 

I 


PATENTEES   AXD    FIRST  MAyVFACTURERS    OF 

WROUGHT- IRON  WELDED  TUBES 


For    CAS,    STEAM,    IVATKR.  &c.  Ac. 


1 


LAP-WELDED 
IRON      TUBES; 

ONLY  Patentees  and  Manufacturers  of 

HOlOGElfEOTIS   METAL    TUBES, 

tFOR    MARINE,    LOCOMOTIVE, 
STATIONARY    BOILERS, 


EAditerliaenun  U. 
MAKERS    OF 
.,  AND  TAPERED  TUBE?, 

FOR    BEDSTEABS,    ARCHITECTUBAL, 

FOUNDRY     CORE     BARS,     TELEGRAPHIC, 

AND    OTHER    PURPOSES. 


PATENTEES  OF  STOCKS,  TAPS,  AND  DIES, 

tAND    MAKERS    OF 
RUSSELL   &    BRO-WN'S 

STEAM   REGULATING   VALVES. 


BRASS  AND  GUN  METAL   FITTINGS 


\ 


APPLICABLE    TO    THE    ABOVE    PURPOSES. 

COILS 

FOB    HKATIXG,    SITKR-HEATISC.     AND    COSDENSING ; 

TUYERE    COILS 


For  BLAST  FURNACES.  &   COMPLETE  APPARATUS 

SHACKLETONS    PATENT    SYSTEM 

OF     HEATING.     BUII.ISti,     lUtVISG,     KTr      V,\     hXlUUM    STEAM, 

*For    U'hici    Teadrri   «-ilt   hr  gi<-',.    on    «,'fU<:«lion. 
LONDON     WAREHOUSE: 
SOUTHAVARK      STREET,    S.E.! 


ANDREW  MCLAREN  &  CO. 

IRONFOUNDERS, 
ALBION    IRON    WORKS, 

ALLOA,    ir.B. 

174  UPPER  THAMES  STREET,  LONDON,  E,C. 

HAVE  the  pleasuro  of  infonning  tlieir  friends,  Arehiterts.  and  the  Tndc.ltat 
they  have  for  Bonio  years  past  been  lai^olj  incrtuising  thair  stock  of  PstUiW 
of  Omumonul  Iron  Work,  sod  baviag  added  to  rash  I>DpnTUni>nt  a  Tnri«tj  of  Dnlpl 
of  uoequnlled  beaatj.  thsj  &n  enabled  Co  execute  all  orders  intnutad  to  tliem  <rilb 
gceat  pramplilude  and  nt  comparatively  low  prices. 

MeBsrv.  Ansbbw  McLibbn  &  Co.  beg  to  direct  altentinn  to  a  rPDrrangiTnauof 
Uieir  Fnltem  Books  into  Sections,  and  thas  hope  to  nflord  increased  facility  is  >'■' 
Balecfion  of  Diawiags  Had  in  the  ordering  of  Goods. 

Estimates  prepared  for  any  d^scriplioo  of  Cast-iron  Work,  and  thoroacUj 
competent  parsons  will  be  sent  to  wait  upon  and  advlie  with  gentlemen  reUtitiW 
the  fitting  up  or  rearrangement  of  Slabirs,  Heating  by  Hot  Water,  Emtieii  id 
Verand*h»,  and  otber  Ornamental  Iron  Work  in  Iho  rarious  branches  of  no  !«»■ 
fonndn's  Easiness. 

Prices  and  Pattern  Books  complete,  or  in  Sections,  may  be  hs.i 
on  application. 

CONTENTS  OP  VOLS,  I.  ft  II, 

SECTION  No.  7, 

BAD'GES, — Close  and  Open  Fire.  Light  and  strong  London  patt«n  ;  Bristol.  Wflt  ' 
of  England,  Midland,  and  Yorkshire  patterns,  nil  of  the  most  approved  canslnic- 
tion,  Scotch  and  Irish  patterns,  embrm^ing  all  gen«rutty  used  in  separate  coualirl. 

SECTION  No.  2. 

BEOISTEB  STOVES.— A  most  eit^nsive  aaportrnpnt  of  pnttems,  indndlaj 
cheap  BMroom  Stoves:  iJerJin  BIal^k  ditto,  ground  and  ungruund,  sjid  'iib 
bright  Beads.     Bright  Stoves,  with  and  without  Ormoln  Ormuneats,  and  Till 

SECTION  No.  3. 
EAX.Ii    AND    SHOP    STOVES.  — Including  Hot-air  Stoves  — Ascend: 
and  DoseeDdiog  I'lue,  Tile  Stoves,  Boat  Stoves,  Dumpy  Stoves,  Ironiitg  Stov 
Lsnndry  Stove»,  Kent  and  Sutsei  Stoves,  ftnd  Yacht  Stove*.  [Conftnu  d. 


■  SECTION  No.  4. 

11 A  TTiTTfO-R. — OroamoaUl  &nd  Pliuit,  for  parka  and  dwiuf  waUs;  Bailing'li&n 
Gates;  Balcony,  Tomb,  and  Altar  Railings:  Gallery  Front  Railingn,  Panels, 
BiilcoDt'ts,  Coping,  Stair  Balusters,  Newols,  PilastePH,  Columns,  and  Verandah 
Work  of  arery  dsBcription. 

SECTION  No.  5. 

OABDEN    WOBK.  —  Chain  in   great  rariety;    Rallers.   Vasea.  Fouataina, 

k       Flower  Stands,  Tables,  Hand-Glaas  Frames,  Gardoa  Bordering,  and  Conaerrakiry 
Cutiogs  of  any  deB«riptioa. 
SECTION  No.  6. 

SITKDRrBS.— Indudini!  Air  Bricks,  Brackets  of  erery  description.  Cattle 
Troughs,  Casemeuts,  Door  and  Window  Heads,  FooDtains,  Hat  and  Umbiella 
Suinds.  Spiral  and  Straight  Stuirs,  &c. 

SECTION  No.  7. 
BAIN-WATEH     QOODS.— Including  Plain  and  Omameatal  PJpeB,  Eaads. 

plain,  O.G.  and  Omiunenlal  Gutters,  to  a  luige  variety  of  sectione;  also 
Boundary  Wall,  Volley,  and  Greeuhousc  Outtora.  School  Fittings  of  the  newest 
paltcma — including  StJtndard.  combining  Desk  or  Table,  Seat,  Foot-board.  Hat- 
Board,  and  Buok-board. 

SECTION  No.  8. 

CBESTIBTO.— Including  Ornamental  Cresting  for  Wulls,  Eoofo,  Greenhouses, 
Fiuials,  Vanes.  &c. 

SECTION  No.  9. 

HOT-WATER     PIPES.— Including  Connections,  Caat  and  Wrought  Boilers, 

Ceil  Ca-tts,  &o.  &e. 
OAS    AND    WATEH    PIPES  from  2  to  43  inches  diameter,  with  plain 

or  turned  and  Uircd  joinls. 

SECTION  No.  10. 

STABLE    FITTI1TQ8.— Including  nil  the   newest  Fittings   and   improved 

pallcrna  in  great,  variety. 
PITTIMGS     POE     C0W-H0USES.-8heep.    Pigs,    Dogs,    and    PoultiJ 

Troughs. 

CASTINGS  of  EVERY  DESCRIPTION  made,  in  Sand  or  Loam,  for  Gas  and 
Water  Companies,  EngineeiK.  Kiiilway  Contractors,  fiuildeis,  Machine  Makers, 
Iruimongers,  and  Agricultural  Implememt  MakcrB. 

SUGAR    PANS,    BOILERS,    TANKS,    AND    PLATES. 

Furnace  Doors,  Mouth-Pi'cit,  Bars,  and  Damjitrt  to  Braining  or  Pattern, 

1  CommunicationB  for  Andrew  UcLareu  &  Co.  should  be  addreased, 
171  Upper  Thames  Street,  London,  E.C. 


THE    BRITANNIA" 

IRON    WORKS    COMPANY 

(LIMITED), 

MIDDLESBROUGH, 

YORKSHIRE, 

iLunrFACTCBtss  of 

ALL  DESCRIPTIONS  OF  IRON  RAILS. 


STTRPLUS   STOCKS   OF   TAEIOUS   SECTION 


ALIfAl'S   0,V  HAyi}. 


LONDON    OFFICE: 


^W.    G.     FOSSICK, 
6   LAXTBENCE    POUlTrNET    HILL, 


WEEKLY  OUTPUT,  ONE  THOUSAND  TONS.! 


IIRCHILLS  HALL  IRON  COMPANY 

K  (LIMITED), 

■  BIRCHILLS   HALL  IRON   WORKS, 

■  BIRCHILLS, 

NEAR     WALSALL,    STAFFORDSHIRE. 
a^mmfatturctst  of 

^BEST    OALVANIZINS    AND    CORRHOATINQ     SHEETS, 

I  SHEETS    FOE    STAUFINa, 

TOYIHG-PAN   SHEETS,  SHEET   STEEL-IRON,   BOAT  PLATES. 

QASOMBTEH  PLATES,    CHARCOAL   SHEETS, 

PENDER    SHEETS,    SHEETS    FOR    TINNING,    COLD-ROLLED 

SHEETS,  BEST  TACK  SHEETS,  NAIL  SHEETS, 

AND   EVERT    OTHER    DESCRIPTION    OF    SHEET-IBON, 

^P  MAKERS    OF 

BEST    TnBB    STRIP,    BEDSTEAD    STRIP,    QAS    STRIP,    AND 
ALL   OTHER   KINDS   OF   HOOPS    AND   STRIPS; 


Aihertitemtnls. 


1 


DIBDALE      FIRE  -  BRICK, 
BEST     CLAY, 

GAS    RETORT    WORKS,] 

STOURBRIDGE. 


iT  A.BXjISH:BT3       183-4. 


FIRE      BRICKS,       BURS. 

GAS    RETORTS. 

LUMPS,    QUARRIES,    TILES,    SHIEI 


D,  OVAL,  14",  15",  16",  and  other  CIECOLAB 
RETORTS  usually  in  stock. 

JV'oio  in  u»e  at  mani/  of  the  largest  MetropoUtan  and  Provincial 
Gas   Works. 

N.B.— IRONWORK  AND  ALL   FITTINGS.    ALSO, 
RED    CLAY   GOODS    SUPPLIED. 


E.  P.  &  W.  BALDWIN, 

riLDEN     IRON    WORKS, 

^NEAR    STOURPORT, 
MAKERS  OF 

IA33COAL  and  other  BEST  OTALITIES  of  SHEET 

lEON; 

STAMPING  SHEETS;   CIECDLAE  SHEETS; 

BLACK  PLATES; 

THEJ  IRON,  30  to  40  W.G. ; 

EET  mON   PICKLED   COLD  ROLLED  and  CLOSE 

ANNEALED ; 

CANADA    PLATES; 

IHAECOAL  and  COKE  TIN  and  TERNE  PLATES ; 

BEST  CHARCOAL  TIN  PLATES  for  DEEP 

STAMPING. 


;  Shea  Inn  branded  BAIDWIK— WILDEI,  and  marked 
witii  difdbhjuishhuj  quality. 


B.       BB. 

In  Plates  for  \ 
•ep  Stamping) 

I  Plates  fc 
^eral^oorkmg^  AELEY^^Jm. 

ke  Tin  Plates  „        STOUR  Coke  Tin. 

Tin  Plates  specially  prepared  for  Gas  Meter  pmposes. 


BBB.       B  Char'l.       EB  Char'l. 

branded     '   w  tt  '    '  Best  Charcoal  Tin. 

WILDEN  Charcoal. 
BlICOES  Charcoal  Tin. 


Is  we  find  that  Sheet  Iron  is  being  sold  marked  with  our  distinguishing 
lity  B.  BB.  Ac,  we  must  rJrjw  Htienlioa  to  the  fact  that  all  our  Sheet 
1  has  the  brand  BALDWIN— WTLDEK  on  the  bands  of  each  bundle. 


HOPE     WORKS,     WEST      BROMWICH 

POOTiL    ASDBBSS,    CoLLBY    &    Co.,    Wb9T    BboMWICH, 


COLLEY   &    CO. 


(OaiGINALLT     BSTABLISBBD     laiS) 

EHSinCCHS  HUD  HIHUFkCTUflEIIS  Of  I/fTWO  J/(C*rS,  SCJfl 
/1«0    BOUS 

FOR    ROLLING    MILLS,    ETC. 

GENEBAL    AGENTS, 
INSPECTORS    OF    RAILWAY    PLANT,  4o 

AgentifsT  Mettn.  Tattgyt  Brothers,  Hydraulie  Engmurt,  Bimuigiam; 
MtUTt.  Sharp,  Stctoari,  ^  Co.,  Limited,  MancAaler, 

TESTIMONIALS. 


mfaclured,  nnd  ihey  appear  to  iitand  thet  work  pniperlj. 

'  JOHN  BAGNALL  ft  801R 
■  Gold's  Hill  Iron  Works: 

'  JoOuar^SZ,  1S39.' 


•  To  Messrs.  Colley  &  Co.  ■  St8,ffordahita  Iron  Worts  i  April  10,  lit 

•  Hope  Worlia,  Wcsl  Bromwiffa. 

•  The  Scrairs  iind  Boies  supplied  by  yon  for  our  large  Pl«te  MiU  tt»  *riA 
irell  cut,  made  of  the  beat  matoriul,  and  work  veil.  We  bare  npvei  bad  to  m 
any  Screws  of  yours  through  breakages.  The  SO-lon  Jack  you  Hupplied  ns  villi 
good  speciuiSD  of  your  lifUng  mnchinery.  Mr.  Joseph  Mills,  our  cs^ueet-iD-t 
tells  UB  your  Jncka  are  the  beet  made.  We  re-juira  a  sinnller  Jack.  Call  to-iu 
tnomiog,  aud  Ur.  Danks  will  iQsVruct  you  iu  respect  to  the  order. 
■  Wa  remain,  yours  respectfully, 

■Per  E.  R  THORNEYCROFT  ft  00. 
'  Edwaed  BtsikMor  TaoKmttM 

■  Factory  Iron  Wi»k»,  TiptoB : 

■  Jaauaiy  27.  11^ 

-  This  ia  lo  certify  that  Messrs,  Cotley  have  supplied  ua  »ilh  HoUttf  Koi  f 

Boiea  for  our  mills,  and  ire  ficd  Ibem  to  be  of  flrst-rule  TOrkmaiuhip  and  qnali?. 

•  WELCH,  BARROWS,  ft  CO.' 


TESTIM  OMI  AIiS— con  tin  fud. 


■  HLghGrids  Fnandry  nnd  Wrought  Iron  Wotka, 
'  liilstun  :   November  18S0. 
a  iioTt  for  seme  time  pnrchaaKl  Scwwh  and  Boies  from  Meaars.  Colley,  Ttbich 
en  tt*  vtwj  Mtufaction  as  tu  their  quality  and  workmnnsliip. 

►  'THOMAS  PERRY  &  SOSS.' 

'  Oundjrrisa  Iron  Works,  nrar  AbergaTeuDy, 
■JanelS,  18SU. 
fiu  ia  lo  certify  ts  hsre  aaed  Measn.  Cultey's  Screws  and  Boxes  in  our  rolling 
r  some  lime.  And  vbich  bnFts  torned  out  to  our  sMisfactioa  ;  ia  fact,  tbej  aro 
we  have  erer  hod  in  our  works. 

'Per  Pbo.  Thk  BL.ESAVOK  IRON  AND  COAL  COJMPANT. 

'  TuouAs  Hehhco.' 


are.  CoUey,  -Brierley  Hill:  July  IS,  1868. 

Qontlemon,— We  hare  haci  one  of  your  25-ton  Lifting  Jacks  in  use  for  the 
e  montbs,  and  we  hare  fouail  it  to  be  quite  wLat  you  mpresonted. 
'  Wb  are,  yours  respectfully, 
•  THE  NEW  BRITISH  IRON  COMPANY. 

'  Pel    H.    M.    SlUtHCDDEIT,' 


Mnnen 


'  Park  Gate  Iran  Works.  Bothcrbam  : 
■April  6,  1BS8. 
L  couatnnt  use  one  of  yout  S£-ton  Lifting  Jacks  for 
iicn  US  great  satiaraction.     Wa  have  never  bad  a 
jt  vork  so  safe  aa  tbe  above,  of  your  make. 
'  Yours  truly. 
For  SAMUEL  BEALE  &  CO. 

'  Oeobob  S.  SaimsBSuii. 


Bntlemen— In  reply  I    , 

imea  wear,"  ws  bavo  eiamiupd  them  and  find  that  some  wbicb  hiTe  been  ai 
'elre,  and  otbers  fiftecQ  years,  are  atill  in  eieelknt  condition,  and  will 
f  laetyet  a  further  five  years.  Wa  should  state  we  always  work  tbe  Hes 
J.     ion,  may  use  thia  Itittcr  !□  an;  way  you  pleaae. 

t'  Yours  tmly, 
■  THOS.  WHITFIELD  &  CO. 
ey&Co. 
Bit  Bromwieh.' 
•  Avon  Vale  Tin  Plate  Works, 
'Aberavon,  Qlamorganahire :  May  IS,  ISflS. 
tf  Si  Co. 
— Id  reply  to  yours  of  the  15th  inatant,  we  have  let  tbe  Screws  and 
\  the  Coufractors  for  our  Machinery.     I  sball  name  your  Firm  to  tbam  and 
Ve  great  pleaaurs  in  doing  so,  as  your  Rcrowa   and  Boxna  gave  us  aatilf^tion 
r  yean  (in  tbe  time  of  tbe  late  Wm.  Llavidyn  Si  Sons). 

k'  Yours  Iml  J, 
'Th»  PORT  TALBOT  TIN  PLATE  CO. 
>  P«T  Thos.  Jbkkihs.' 


xii  Advirtisements, 


TB8TIMONIALS-«M<wii«(2. 


'  Bilbao,  Spain :  May  26,  IMi 
'  Measn.  CoUey  &  Co. 

'  Weat  Bromwich, 

'  Dear  Sira, — ^We  are  favoured  with  yours  of  the  18th  iniitant,  and  m 
to  say  that  we  are  not  short  of  any  Wron^ht  Iron  Pins  or  Boxes  fat  tfe« 
Neither  can  we  send  yon  an  order  for  the  Lifting  Jacks,  as  we  are  pretty  wtfll 
with  the  two  or  three  we  hare  in  nse.    Should  we  require  any  more  fi  tluM*' 
we  shall  bear  you  in  mind.    We  are  glad  to  state  that  the  Wrought  Ixoa  1 
Boxes  that  you  supplied  us  in  June  1866  have  given  us  satisfisction,  and  ren 

'Dear  Sirs, 

'  Yours  truly, 

•  YBARBA  &  CO.' 


'Eagle  Iron  WoHlb,  Weat 
•July  7,  1849. 

'I  have  used  Messrs.  Colle/s  Screws  and  Boxes  in  my  rolling miOsl 
time,  and  so  fitf  as  I  have  had  an  opportunity  of  proving  them,  I  oonsidsr  It 
manufactured,  and  they  appear  to  stand  their  work  properly. 

•  JOHN  HAETLAND, 

'  Per  JOHK  HASTLuak 


'  The  Tividale  Iron  Company,  Tiridale  Iron  H 
*  Near  Tipton :  June  10,  1850. 

'  Messrs.  Colley  have  supplied  us  with  Pins  and  Boxes,  the  quality  Q 
has  turned  out  to  our  satisfaction. 

•THE  TIVIDALE  IRON  CO 

•  Per  JoKV  Hv 


•PontTpooL 
'  Messrs.  Colley, 

*  Gentlemen, — I  am  glad  to  be  able  to  say  that  the  30-ton  Lifting  J 
sent  us  does  its  work  well. 

*  Yours  obediently, 

•W.  WILU 

*  Newport,  Monmouthshire : 
•  Oct.  31,  1866.' 


•  Pontymister  Works,  near  Newpor 
•  Monmouthshire  :  March  7, 
•  Messrs.  Colley, 

•  Hope  Works,  West  Bromwich, 

•  Gentlemen, — We  have  just  received  the  Lifting  Jack,  which  gives  sati 
and  we  enclose  our  cheque,  £l  6,  for  which  please  send  receipt.  We  are  not  ii ' 
of  any  Pins  and  Boxes  at  present.  You  did  not  answer  our  inquiry  abootl 
Winches. 

•Messrs.  BANKS  ft  CO.' 
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T^STllNLOTSflALa-continued. 


•  Tividale  Iron  and  Tin  Plate  Works, 

*Near  Tipton  :  April  21,  1858. 
5.  Colley, 

tlemen, — ^We  have  had  one  of  yonr  20-ton  Lifting  Jacks  in  constant  use  at 
have  no  hesitation  in  saying  it  is  in  every  respect  quite  eqoal  to 


•  Yours  truly, 
Vest  Biomwich.'  'BUDD  &  CO. 


*  Pontymister  Works,  near  Newport, 

*  Monmouthshire  :    may  3,  1 860. 

orkfl.  West  Bromwich, 

•We  have  your  favour  of  2nd  instant,  but  at  present  are  not  in  want 
66  or  Lifting  Jacks ;  those  we  have  had  from  you  have  always  given 
tod  when  we  are  in  want,  will  write  you. 

'  Yours  respectfully, 

*  BANKS  &  CO.' 


OrO    JKlls&MUIs. 

Q         leen  using  for  some  time  Boxes  and  Pins  which  prove  to  be  very 
*^    r  our  purpoee — from  Messrs.  Colley,  West  Bromwich. 

•  P.  W.  BOOTH. 
O  9  Lpon  Works  : 

.  .  1849.' 


*  Crook  Hay  Colliery  and  Lron  Works, 

'  West  Bromwich  :  November  .1849. 

at  pleasure  in  stating  that  we  have  used  for  nine  years  the  Wrought 
66  manufactured  by  Measrs.  Colley,  and  have  found  them  to  answer 

•  THOMAS  DAVIES  &  SONS.' 


*  Pontier  Caerleon  Tin  Works :   May  17,  1862. 
irtify  that  we  have  used  Messrs.  CoUey's  Pillars  and  Boxes  /or 
during  that  time  we  have  not  brokiBu  one;  in  fact,  they  are  as  good 
lit  them  up ;  and  we  have  no  hesitation  in  saying  that  they  are  the 

•  For  JOHN  JENKINS  &  CO. 

*  EOWABD  FrAXCIB' 


*  Tividale  Iron  and  Tin  Plate  Works, 

'Tipton:  Oct.  11,  1867. 
e  nii%«  ^w-'some  years  used  the  Pins  and  Boxes  manufactured  by  Messrs. 
te  Co.t  and  can  testify  to  their  very  good  quality ;  they  are  the  beist  we  can 
j&swer  our  purpose. 

•  BUDD  &  CO. 

•Per  W.  H.  JoHis.' 
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MT.  T.  HOLLAND, 

TNISTMUDW,  near  SWANSEA, 


UAJXVFACTVBEU  OP 


SOUTH  WAUS  'DINAS'  (OR  SILICA),  'PONT 


▲KD   OTHBB 


FIRE-BRICKS, 

FOR    HIGH    HEATS;    ALSO 

FIRE-PROOF   CLAY  &  CEMENTS, 

As  used  for  Steel,  Copper,  Iron  Furnaces,  dc. 


'  Dinas '  Bricks  hare  been  made  at  the  Ynisjrmudw  Works  upwarda  of  thntf 
yean,  chiefly  for  works  in  the  locality,  and  the  qxiality  is  well  known  in  the  SvioHi, 
Valley    district.     These  *  Dinas '  will  sbind  cooling  well,  and  suit  for  rooft  tf ' 
Puddling  Furnaces ;  the  size  is  large,  and  they  bear  carriage  and  transhipment  witi 
little  breakage.     Prices  shipped  f.  o.  b.  in  North  Dock,   Swansea ;   or  loaded  isto 
Railway  trucks  at  Ystalyfera  or  Swansea  Stations. 

The  best  quality  of  '  Dinas  *  warranted  to  stand  the  intense  heat  of  SmEi's 
Patent  RegeneratiTe  Gas  Furnaces  for  Steelworks  &c. 


Y  W 
DINAS 

TRADE    MARKS.             Y  W 

PONT 

POSTAL    ADDRESS: 

\V.    T. 

HOLLAND, 

LLANELLY, 

CARMARTHENSHIRE. 

I 


CLARI06E,  NORTH,  &  CO. 

BILSTON,    STAFFORDSHIRE, 


lACHINERY    AND    PLANT 

FOB    lBO?r    *   STEEL    HAW ITFACTHBE. 

ULING  MILLS  CONTRACTED  FOR  COMPLETE. 

CHILLED   AND    GRAIN    ROLLS. 
TEAM     HAMMERS,    SHEARS,    &    SAWS. 

IMPROVED   BIBECT-ACTISCJ 

LOWING  &  PUMPING  ENGINES. 

MILL    AND    FORGE    CASTINGS. 
'£ELS      MOULDED     BY     PATENT     MACHINERY. 

CAS    AKD    fTATER    PIPES. 

GENEEAL     CASTINGS. 


-M—M 
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&    BOLTON, 

HYDE     IRON     W^OE 

NEAR    STOURBRIDGE. 


L.&B. 

L.&B.BKS1^ 

T   ArR^^^ 

Per  Ton 

Per  Ton 

Per  Ton 

Merchant  Ban,  including  Ovals   and"^ 
Half-Bounds  above  1  in.  wide       .       > 
Bounds  and  Squares,  to  ^  in.  .        .      J 

£    9.   d, 

14    0    0 

£    s.   d. 
15    0    0 

£   %,  I 
17    0  0 

Ditto           ditto            }in. 

14  10    0 

15  10    0 

17  10  0 

Ditto           ditto            ^in. 

15    0    0 

16     0    0 

18    0  0 

Ditto           ditto            ^in. 

15  10    0 

16  10    0 

18  10  0 

Ditto           ditto            No.  4W.G. 

16    0    0 

17     0    0 

19    0  0 

Ditto           ditto            No.  6     „ 

la  10    0 

17  10    0 

19  10   0 

Ditto           ditto            No.  6     „ 

17    0    0 

18    0    0 

20    0   0 

Boiler  Plates,  not  exceeding  3  cwt  each  . 

Ditto               ditto               3}  H       „    . 

Ditto               ditto               4    „       „    . 

Sheet  Iron  Singles,  to  No.  20  W.G. 

Ditto           Doubles,  21  to  24    „ 

Ditto           Trebles,  25  to  27      „ 

Slit  Hods  and  Angle  Iron 

•••        ••• 

15    0     0 

17    0   0 

Flats,  under  Inch  by  ^,  and  best  Half-Bounds  and  Best  Ovals,  not  above  Inch 

wide,  charged  as  Small  Squares. 

Bound,  Taper,  Irregular-shaped,  or  Extra  Long  Plates  or  Sheets,  20$,  per  ton  ati*> 


LkB  &   BOLTOM, 

PLATING. 


£16  and 


LEE  &  BOLTON; 

BKST  BBST  PLATIKG. 


£17  and 


Lkb  &  Bolton, 

BEST  BEST  FULTDfO, 
EXTRA  SCTTHB. 


£19  per  ton.  Warranted. 


Iron  Stamped,  BEST  NUT,  BEST  BIVET,  and  BEST  CABLE,  Warranted 
Bars  up  to  8  in.  round,  and  Small  and  6  in.  flats. 


Adi'trfifientcnls. 

VIENNA  EIHIBmOH  'MEDAL  FOB  PROGRESS.' 

TAN6YE  BROTHERS  &  HOLMAN, 

LAURENCE  POUNTNEY  LANE, 

LONDON,   E.a 


TANGTE'8    NEWLY -DESIGNED    HORIZONTAL    HIGH- 
PRESSURE 

EXPANSIVE  STEAM  ENGINES, 

TANGY£-S     PATENT    HIGH-SPEED     GOVERNOR. 

The  Design,  Workmanship,  ucd  Low  Prko  of  these.  Eagines  have  called  Torth 
HDivcj-Hil  odmirution,  and  upwards  of  800  of  them  hare  been  sold  eince  [Iieir 
nrrodnctioD  in  December  1863. 


J 


lo  Uits  Engine  tUe  workiii);  paclo  Mc  uonmilai'iibly  ri-(luv<.'d  in  nuuibiT,  as  cumpsred 
rith  Horizontiil  En^nra  t^enerallj,  rt'odecing  It  far  more  durable  and  compact.  The 
Md'plste,  front  ejlinder  cover,  croaa-head  guides,  and  plumaiBr-Uock  for  etank-ahaft 
aeunog.  are  all  cast  in  one  piece,  the  (cylinder  with  ife  Talve-ehest  being  bolted  lo  the 
snd  of  the  bed.  The  ciDss-head  slippers  and  connecting-rod  eads  ure  mode  adjustable, 
■o  that  any  wear  can  be  rendilj  takso  np.  The  Bj-nfaee],  e;linder-end,  connecting- 
rod.  and  oranlc-plate,  are  nil  bnghL  All  the  parts  are  made  to  Whitworth's  Gauges, 
and  the  materi^  aod  worknianiliip  ore  of  the  highest  clnsa  throughout. 


£90  I  £11S 


Fricu  o/Seilert/ar  oiew  on  eppliaaiiint. 


Advertiifmenti. 


THE    'SPECIAL' 

DIRECT-ACTING  STEAM  PUMP, 

Adapted  for  all  purposes  of  Pumping. 


OVER   3,000   OF    THESE   PLTIPS   HAVE   BEES    SOLD   BY 


UESSES.  TAN  GTE 


Sinw  thsir  introdtjction 


iting  25,000  Horsr-power,  and  g 


Pump  Makm  in  this  Coantiy  put  togeLher. 


VIENNA   EXHIBITION,  THE  GRAND  PRIZE  MEDAL 


Bequires  no  Shafting,  Gearing,  Riggers,  or  Belts. 

Works  at  any  Speed  and  any  Pressure  of  Steam.     Will  Force 

any  Height.    Delivers  a  Constant  Stream. 

Can  be  placed  at  any  distance  away  from  a  Boiler. 

Occupies  Little  Space. 


I 


SIMPLE.        DURABLE.        ECONOMICAL. 

Tto  HundraJ  Kizea,  and  combiDntiona  of  Ilicee  Pumps  are  now  made  is  all* 
from  ^  in.  to  32  in.  diameter,  Sleftm  Cyiindor;  Ij  in.  to  U  in.  dtanwur,  Wj 
Cylinders ;  and  fl  in.  tti  6  ft.  stroltD,  to  throw  any  qnaatitj  from  600  to  60,000  c 
por  hour,  and  any  Iieiglit  up  to  1.200  fb«t 


Adcertisements, 


XTU 


ffiS  WADHAM,  SENE.  &  CO. 

3  GENERAL  COMMISSION  MERCHANTS, 

DAELINGTON. 


Is  for 

;,  STEAM, 
f  BOILER 
FITTINGS. 

i  bff  Richard 
nd  Ilajntard, 
)/  all  deterip- 
Ptet  Valeti^ 
or€  BaT$f  Jte% 

>PHYLACTIC 
OUND. 

and  rtnuning 
I  in  Boilers, 

RON. 

'matite^  Scotch^ 
dshire. 

-ES. 

nler  qualities, 
uckled  Plates. 

ITS. 

mrposes  or  for 
ytUion, 

LS. 

md-handt  all 
ons. 

WAY 

M,  and  Crou- 
pe. 

I,  TEES. 
•N.BEAM  IRON. 
N.  RIVETS. 
ND  NUTS. 
iRAIN  ROLLS. 

re. 

(Its,  Squares^ 
'X,  Ac, 

ASTINGS. 


MONTHLY    LIST 


or 


NEW  AND  SECOND-HAND 


EJ^aiJTEEIilJTa, 

SHIPBUILDING, 

COLLIERY   &  COITRACTORS' 

FOR  SALE 
BY    PRIVATE   CONTRACT, 

FOB.WAEDED  F£EE 
APPLICATION. 

B 


^grnis  for 

BEST 
OOLITE  LIMESTONE, 

Supplied  bif 

The  New  Bridge  Lime  Co, 

PriceAAnatyses  on  applieation* 

PATENT  STONE 
BREAKERS. 

Adapted/or  crushimff  the  hardest 

materials^  breaking  them 

into  cubical  and  unU 

form  pieces. 


NEW  MACHINERY 
and  TOOLS 

Of  all  descriptions  used  in 
Iromeorks,  Collieries,  Ship- 
yattU,  and  Engineering  Shops, 
Briekmakers'  Plant  and  Grind' 
ing  Machinery, 

LOCOMOTIVES 

and 

PORTABLE  ENGINES 

New  and  Second-hand, 

STEAM  PUMPS. 

And  Hand  Pumps  (^  all  kindt. 

CRANES.  TURNTABLES. 

WEIGHING  MACHINES. 

RAILWAY  WAGGONS. 

PATENT  HYDRAULIC 

LIFTING  JACKS. 

MORTAR  MILLS. 

FRIEDMANN*S  INJECTORS 

AND  ELEVATORS. 


WROUGHT  A  CAST 
IRON  WORK. 

BRIDGEWORK. 


PARIS 

Universal  Exposition, 

1867.  I 


THE  GOLD  MEDAL 


WAS   AWABDEB   TO 


THE  BARROW 
H  JIMATITE  STEEL  COilPAM, 

LIMITED, 

Por  ExcelleEce  m  Steel  lanufaetures. 
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THE   BARROW 


affliatife  §M  CnnipDii, 


LIMITED, 


Manufacture 


STEEL    RAILS,    WELDLESS    TYRES, 

AXLES, 

PLATES  FOR  SHIPBUILDING  BOILERS, 
GIRDERS,     BRIDGES, 


ROOFS,    BARS, 


ANGLES,   GUNS,  AND   FORGINGS, 
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TRAOr  MARKS. 
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BRADLEY  BRIDGE  CHARCOAL 


STEEL. 

PIG    IRON. 

BAR    IRON. 

HOOP    IRON. 

STRIP    IRON. 

BOILER    PLATES. 

SHIP    PLATES. 

TANK    PLATES. 

IRON    RAILS. 

STEEL    RAILS. 

BOLTS.    NUTS. 

SPIKES. 

IRON    ORES. 

COKES. 


BRADLEY  BRIDGE  CHARCOAL, 
MALLEABLE,  &  BESSEMER  PIG  IRON  CO. 

OFFICES  :— 

1  TEMPLE  EOW  WEST,  BIRMINGHAM. 


AdveHitunentt. 


Albion  Works, 

WILLENHALL: 

I^arrh  5.  1871. 
DUR  81R. 

I  of  the  coDlinaed  odvanre  of  Iron.  CmL  Cok*.  J 
we  u«  rdnetaDtl;  conpelled  to  reduce  our  discounl  for  Tower  and  other  Bolts  j  j 
Cent,  from  this  (Litr,  and  u  cormponding  adviwu^p  on  Ihose  goods  usu&Ily  cIuiehI  s 
Solicitinf;  your  commandH,  which  shall  slwaya  luTe  our  best  utteution, 
Wu  remain  your  obedient  Seiranls. 

JOHH  HARPER  d  CO. 
DISCOUNTS. 

No.  9  {or  59)  Solid  End  Tower  Bolts 58i% 

„   8  (or  55)         „  „         50% 

„    7  (or  100)       „  „         40% 

„    8  Brass  Knob,  Solid  Sad  fiurel,  Sd.  per  inch 50% 

„  45  Patent  Barrel  Id.       „       85!i 


DOOR    BOLTS,    SUITABLE    FOR    EVERY    MARKET, 

Both    Homi^   and   Fortign ; 

Patentees  ajid  Manufacturers  of  Rim  and  Mortice  Locks,  LatcEiK. 

Lock  Furniture,  &c.  &c. 

JAPANNED    STOVE    SHOVELS, 

JAPANNED      D      HANDLES      FOR      SPADES,      ETC. 

R?gi»ler,-d  Thumb,  Norfolk,  Suff,lk,  nnd  AnRlo-Amcricnn  Ga(«  I^whei; 

PATENT    HUHTIHG    GATE    LATCHES; 

SIGNAL    PULLEYS    FOR    RAILWAY    PURPOSES: 

SASH    FRAME    AND    AXLE    PULLEYS,    DOOR    KNOCIEHS, 
KNOBS,    AND    BUTTONS; 

Japanned   Imnfuundry  and  General  Hunlnnie. 


Albion   Works, 
WILLENHALL  [Wolverhampton): 

JcLV  3,  1872. 


We  take  the  Eberty  ot  again  calling  your  atteation  to  our  newiy-diBcoyewd 
for  tbs  anuealing  of  Mallenblo  Iron  Citings  (Tildcalcy's  Pauut  Compound), 
onrarding  yoa  om  Circular  of  February  Gth,  it  has  bi>eD  very  satiiifactDiilj 
]  both  at  home  sad  abroad.  At  home,  while  eome  have  only  in  part  adopted 
(mixing  it  with  the  Red  ore),  others,  both  in  Staffbrdahire.  Yorkabiro,  Lan- 
,  uid  Moumouthsliire,  have  p□ti^l^ly  abandoned  the  use  of  Uicmatile  ore,  and 
sure  us  that  anc  Oxide  ia  far  preferable.  Abroad,  wo  have  a  dep6t  both  in 
aod  Belgium,  and  we  are  well  satisfied  with  the  sales  we  have  made  in  thoie 

hen  yoQ  Like  into  acconut  the  present  price  of  Hamalite  orea  you  will  at  once 

t  ours,  apart  from  ita  auperior  strength,  has  the  adyantage. 

ly  explanation  we  can  make,  or  inatructiouB  we  can  give,  will  be  rendorod  with 

B  may  here  stato  that  wo  have  ourselvea  Seven  Annealing  Ovens  in  constant 
i  now  fur  nearly  a  year  our  Oxide  alone  has  been  usmI. 
Inciting  your  commands,  direct  or  through  our  Agents, 

tWe  are.  Sirs, 
Your  obedient  Servants, 
JOIH  EAEPEE  k  CO. 

btainod  only  for  Annealing  purposea  at  these  Works,  or  throiigli  our  Agents  ;— 

■in.  THOKAB  COX  k  CO aiBHINOHAK. 

•in.  O.  *  W.  nNDEaHILL  WOLTEBEAHFIOIT, 

iiri.  CABBICE  &  BBICSBAITK Clarence  Street.  HAHCHEBTES. 


MALLEABLE    IRON   CASTINGS, 


JOHN  HARPER  &  CO 

IRONFOUNDERS.  ETC. 
ALBION   WORKS, 

WILLENHALL,  STAFFORDSHIEE 

64i  BISHOPSGATE    STREET    WITHIN, 

LOXUO^'.    E.C. 


I 


LOCKS,   LATCHES,   AND   SOOB   BOLTS 

Axle  Pulleya,  Door  Knockers,  flalvanized  Signal  Pulleys. 
STAMPED,    PRESSED,    AND    FORGED    IRON    WORK. 


Adoertitementi. 

(^LLEABLE    IRON    CASTINGS, 

IPABIIOniAELT  rOE  TELEORAPHIO   PffEPOSEB. 


JOM  lAEPEE  &  CO. 

0/UENHALL,    SOUTH    STAFFORDSHIRE. 


DOOR     BOLTS, 

lABLE  rOE  ETEET  MAEKET,  BOTH  HOME  t  FOEEIQN; 

IJ.tPANNED    STOVE    SHOVELS. 
JAPANNED   D   HANDLES   FOR   SPADES,  Sus. 


AND    MORTICE   LOCKS,   LATCHES, 

LOCK    FliHNlTURE,   ETC. 


PATENT    HUNTINQ    QATB    LATCHES  l 
SlfiNAL   PULLEYS  FOR   RAILWAY   PURPOSES; 

SH  FRAME  &  AXLE  PULLEYS, 

DOOR   KNOCKERS,   KNOBS,   AND   BUTTONS; 
APANNED     lUONFOUNDRY    AND     GENERAL     HARDWARE; 


I 


ible  Iron  Castings  mado  to  any  paltprn  for  Telegraphs,  Agricoltural  Iinplemfntfl. 
or  other  purposes. 
Patenttwi  of  Smote-pnventiDg  Fumife.  ippllcible  to  Btrani  BoUera. 
U«lt  M*ken'  Pumacci,  ranBumlnv  amill  Slack  indnd  at  Coal,  and  woU  idspCod  far 
■T  FotMre'  Cla7  BoUins  Uouiea. 

Bbr  tba  api  licallon  of  rarUIn  known  material!  to  be  uied  In  Iho  Annealing  of  Caat 
^m  Iron  to  produce  Halleabls  Iroa  Cutlngi. 


Adcertitementt. 

LANDER    &    LARSSON, 

15i  NEWSAU  Hill,  BIEjniGHAM. 

IMPORTERS 

OF       A.  I.  Xi       ^  I  XT  33  e       OF 

SWEDISH  CHARCOAL  IRON, 

f>X<3-       XX^OKT 

FOR  THE  BESSEMER  PROCESS, 

PUDDLING,     STRONG     CASTINGS,     AND 
MALLEABLE    CASTINGS. 

SPIEQELEISEN,  containing  10  per  cent  to  16  per  mi.4 
MaTiganeee. 

HAMMERED    AND    ROLLED    IRON 
OF    ALL    SIZES. 

NAU  RODS,  WIRE  ROBS,  HOOPS,    SHEETS,   BOIIffl 
PLATES,  AI&IE  IROH,  TYRES,  RAILS, 

KEG   AND    FAGGOT    STEEL. 

Superior  Quality  of  Swedish  Charcoal  Wire  Rods,  especiallji  made  fli 
Rope  Wire  and  fine  Wire. 


AGENTS    FOR    MOTALA    IRON    WORKS,    SWEDE 
For  England  and  the  Continent. 


Manufacturers  of  Bessemer  Boiler    Plates,  Ty 
BarSj  Axles,  Bar  Iron,  Rivet  Iron,  Forgings,  &c. 


Advertiiements. 


sulphj:ne.  I 

OLE     MANTJFACTUSBHS,^ 

lESSES.  WILlIAl  BAILEY  &  SOI, 


2  and  3  Abchurch    Yard,   Cannon   Street,    London,  E.C. 


SULPHINE  is  Va 
ta   many  ywirs.       It 

SULPHIN'E  elrikos  at  the  root  of  numeroiu  dleeoiea,  by  dealrojin);  thg  genns 
hich  sntar  ihe  system  aloDg  with  tho  food  we  eat,  tho  bevtragea  wa  dnnk,  sod  the 
^  ire  breftthe. 

SULPHINE  puriftfB  the  blood  from  these  Bources  of  dLseiiSB,  by  destroying  ths 
fBa,  or  Hnimutcil  cells,  which  ara  carried  by  the  circulation  to  every  port  of  the 
BCem,  fmd  which  propagate  with  unaimg  rapidity^  it  renders  all  the  wcretians 
«Ilhy. 

SULPQIXE  also  stopa  fermentatioa  and  preveate  putrefaction:  II  is  a  powerful 
■infainaat,  and  arrests  the  progrcisof  all  epidemics  and  conlagiaus  disorders.  It  is 
'tj^gonistic  to  cholera,  lyphue,  measles,  ccarlct  fovi-r  and  Bmall-pox,  and  all  Zt/TttotU 

SL'LPHINE,  by  regulating  the  fBrmentation  of  food  in  the  dig*atire  organs,  Ib 

i-mmtdiat*  cure  forfijitulence  and  indigestion.    It  ia  a  specific  for  chronic  dyspepsia, 

*X  alrikes  at  the  root  of  all  those  erila  which  follow  in  its  train — headache,  henrt- 

zxi,  names,  constipation,  debility,  &e.     By  this  action  it  allows  time  for  the  food  ta 

BCHne  properly  dissolred  by  the  gastric  juica. 

SirLPHlJJE,  applied  eiteinaSj-bymeansof  a  rag  or  sponge,  is  a  remedy  for  Bticlt 
*n«WB  of  the  skin  as  hare  their  origin  in  the  microscopic  germs  of  organic  life. 

SDLPEINE.  used  as  a  gargle,  cleanses  the  muulh,  sweetens  the  breath,  and 
■*^Dt«  decay  of  the  teeth  and  tenderness  of  the  guma. 

SULPHINE.  introduced  into  the  throat  by  means  of  W.  Bailey  &  Son's  Spray- 
■^ncer.  relieves  sore  throat  and  bronchial  afleelionB. 

SUIJ>HINE  has  no  disagreeable  taste,  nor  lias  it  any  unplvnsant  action  upon  the 
MPrls.  It  may  be  tuksn  with  perf«^  safety  by  porsona  of  all  ages  and  aoxee,  and 
*^  in  no  instance,  be  productiTe  of  harm. 


Price  Is.  and  2b.  per  Bottle. 

^*-af1  from  Letter  of  M.  TaoMis  SCTToM,  B.A.  Caiifni.-— 'It  gives  me  mucl 
pleasure  to  be  able  to  testify  to  the  tneriu  of  SULFHINE  as  a  cure  fo 
indigealion.     I  had  been  for  three  years  a  martyr  to  that  complaint.' 

»»ji  Frht  Abnovldt,  of  Bedon,  Frainx  :—•  Your  SULPHINE  lias,  after  a  few  dan 
freed  mo  tram  all  puiBfiU  aensations,  and  I  certainly  regained  my  stfength  oaV 
enchaDtment.' 

Numerous  other  T^timonials  on  application. 
I*J^^IG^ESTIOI^    cured    b^X"    stJLPmrjE.' 

Price  U.    By  Post,  3d. 
W.  PisKB,  High  Street,  Woherhampton. 


BEANES'  PATEirr  BEEWIKG  MATEEIA 

HMB  THE  nST  PRMIffilT  IDVUTUEI  DERIKD  FDM  ITS  UIE  MI  K  UTED  TK  FIILSIWI 

IteD&blBi  tbBnpcniUon  of  Brewing  10  be  ooriiliief^  vilh  cgrtalntj  md  ■ooe—  at  1 
BMDDf.    II  LDHf  be  dnd  la  tha  prcpuUlon  d(  rrt  tlMcrlptian   a(   )I>U  Uqaoi 
Ala,  Stont^  iM  pDrt«r  pmnaneDtlj  iKinil,  wltlunC  OBCKaalDtf   -•--'-  *  ■ — ■-'  —  ■- 
aiTDoi.     It  Tcmon*  ttcm  Beu  ttu>  mlisUiiiMi  whiob  cauv  tl 
Into  tbe  tceloai.    II  cuus  more  np[d  ud  comi  ' 
II  (■  ti*maDliulT  ndiiiitod  foe  Puis  and  Indlii 

DUtt'  llOMd.     ItOiniCBllMyeMt  WffBWrr"  auntpiTrirKuj,  _____ 

In  addlUan   to  tbe  toniiilng  Importnt  sooiidouloiu.    'BBASBS'  PATKKT 
H&TSRIAL'  li  IneipsQdTB  Id  lUeU,  wul  oMiMibuu  n  conildmible  UTlngia  bsUi  Unaua) 
H  well  u  in  Uie  null  ued. 

Sole  Licensees  and  Manufacturers,  'WILlIiM  BAILEY  &  SOS, 
Horsley  Fields  Ciemical  Works,  Wolverliainpton. 

BAILEY'S    UNIVERSAL    FININGS, 

OP  GREAT  STRENGTH  AlfD  ABSOLUTE  PFEnT. 


r.  Puiij,  a 


Impart  U>  Ale,  Stout,  Porter,  Coopw,  as  wbU  na  to  Wiaea,  CiJcr, 
other  Fermentfd  Liquida,  perfect  deameiis  and  brilliancy. 

Are  abnolutcl;  free  from  all  delaterious  sulstiuices,  no  acetic,  Wtic.  nrttl 
injurious  organii;  acids  beiog  contained  Uicreia. 

CoQTert  Uiiclt.  muddy,  unaonnd,  and  nngaleable  Beer  into  a  limpid,  brigtitW 
Savoured,  saleable  bererago  with  unexampled  rapidity. 

By  their  wonderful  preaemtiTe  properties  enable  Brewers  to  kcop  pt«  I 
cheaper  kinds  of  Malt  Liquor  in  stock  witliout  risk  of  dcterioriition. 

Prevent  all  undue  secondary  fenneatalion,  and  keop  all  kinds  of  Beer  »iildl 
fwa  fr«tn  acidity  in  any  climate,  thus  effocting  a  considerable  saring. 

Contain  no  portion  of  impore  or  unwholesome  gelatine,  derived  from  bon*  !• 
hides,  &c,  such  as  is  ftequontly  used  in  the  manufacture  of  so-caTIcd  '  Fining' 

PrtsBrTo  and  improve  all  sound  Mult  Liquors,  restore  aU  those  in  mrt 
condition  to  their  pristine  briUinncy  and  flaronr,  obviate  mustiaesa,  and  pnrullM 

Are  the  result  of  lengthened  scientiflo  reeearclie!,  are  approi-ed  by  !litpiB(| 
Brewers  of  tbe  United  Kingdom,  and  are  guaranteed  to  contain  none  but  laa  pM 
iagredienls. 

Price  3s.  per  Gallon,  with  full  diTections  for  nae. 

Specii£  Tmus  Foa  Laboi  QrurnTiBS.  ~ 

Sato  UaHnfoelurfrs—Meun.   WILLIAM  BAILEY  ^  SOX  ffortUyt\ 
Worki,  Wi^ixrhamplon,  and  ai^^Z  Abehurch  Yard,  Cannoa  StrttI,  t 


BAILEY'S  CONCENTRATED  FLUID   MAGNE  . 

Prepared  with  great  care  and  slrongty  TDCommended  by  t)ie  Faculty,  for  nnnnufM 
Acidities,  aad  Indigestion,  restoring  appetite,  preserving  a  regular  afljoa  rf  jL 
bowels,  and  dissolving  uric  acid  io  Gravel  and  G-out ;  lUso  b±  ud  easy  ros^fl 
Sea  SidinesH,  and  for  all  tbe  febrile  affections  incident  to  childhood  it " 

moreover,  it  is  especially  valiiablo  as  a  spcciflo  for  HeuFlhom  and  S,_ -^ 

value  of  UagDesia  ua  a  remedial  Afent  it  is  unncceasary  to  enlorgt;  bntllMJ 
Preparation  is  the  most  valued  by  tbe  profession,  as  it  entirely  avoids  the  pa 
of  those  dangerous  concretions  usually  resulting  from  the  nseuf  the  at6etoinf 
PREPIRID  BT  WILLIAM  SlIlEr  &  SDH,  NORStLET  FIELDS  CHEKIEIL  RORIS,  I 
la  Botlla.  Is.  and  2a.  6d.  tach. 
rirUcDlnrty  nilnrtr-l  torEiportatlon,  ta  It  will  koep  good  toi  any  length  d(  Krae,  ■iid[iC<*'V 
cllnuu;  nliapatDplnha]r'gH)1aniuulgsUanbiittlH.Cor  the  un  at  EofplUlk 
Dl>p9iiivle(,*DdCDi]ipDiuidliie  PrsKriptiDoi,  atCi.  ar' ~-  "'' 

with  the  Fltiid  1 


MEDLOCK    &   BAILEY'S 

TENT  BISULPHITE  OF  LIME, 

PRESEIVATIOK  OF  MEAT,  fFsK,  PDULTIIY,  tA«E, 

thtT  Animal  Subitanca,  in  Temptrale  or  Tropical  ClitnaUi,  and  on  board  Skip. 

USD  of  thia  vuluibU  PceparQiion,  freah  meat  cna  be  bad  tbroagbout  a  voyage, 
long,  thus  aroiding  the  eiponscs  aod  lusaes  incideDtrJ  to  the  conTeyance  of 
[  on  board.  No  bIpoiucx'  or  paeBengar  ebip  should  be  without  it,  as  it  will 
.ptaioi  to  luy  in  prorieigns  nt  fomga  parte,  whvrerei  thoy  ore  cheap  and  good, 

them  of  the  Deceaait;  of  proridiug  for  the  Tojsge  borne.  It  imputs  do 
>  the  meat,  nor  does  it  lesB«ii  its  nutritira  ralne,  irhila  it  prerente  seurry  and 

contBgion  wherever  it  is  used.  For  further  parliculars,  eee  DegcnpdT* 
[,  Bent  post-free  for  aeieD  itamps. 

■(  from  a  Lttltr  netiivd  from  Sir  Janei  Mathaon,  Bart.,  M.F.,  dated  26(* 
i8,  mcloiing  a  Jarlhrr  order: — "Sir  James  Mntheaon  is  glad  to  tell  MenarB, 

Bailey  &  Son  that  their  Bisulphite  of  Lime  anawared  perfactly  in  carrying 
>Bes  of  a  daer  and  a  calf  from  Stornaway  to  London  quite  frteh,  being  on  tbe 
ind  TOyBge  four  days,  during  the  very  hot  daja  of  June ;  besides  ennbling  the 
and  veal  to  be  kept  for  twelve  days  attflc  arriTal,  by  using  the  Bisnlphite 
;  to  directions.' 

i»  J.  Hnichinton.  Eaq..  F.R.G.S.,  F.A.S.L..  fe.  ^c.  Her  Britannic  Mrgettv't 
'or  Rotario,  Rio  de  la  Plata,  teritet .— '  When  at  Monte  Video,  I  had  iho 
of  tasting  at  breakfast  a  amall  piece  of  beef  prepared  bj  the  Bisulphite  of 
id  aent  out  10  the  Plato.  It  was  given  to  me  by  Mr.  Frange.  Tbe  preaervation 
QFat  was  perfect,  and  it  waa  the  Scat  piece  of  rsal  juicy  bt-ef  that  I  had  tAst«d 
aat  seven  years." 

■jitu.  Htatth  Officer,  Trinidad,  luri/es:—' I  have  found  youp  Bisulphite  of 
(treat  value  as  a  means  of  preserving  meat.' 

looemor  of  (he  City  Poor  Same,  Edinburgh,  is  '  very  highly  pleased  with  the 
iblained  from  the  use  of  your  Bisulphite.' 

rl/rom  lAe  Analylical  Report  0/  Wmtviorlh  L.  Seoti,  E^.,  F.C.S..  fc.  :—■  The 
Lmplest,  and  most  effective  means  for  the  "  preservation  of  animal  aubstances  " 

yet  been  brought  before  tbe  public' 

'.  W.  Salisbury.  Meat  Salesman,  of  Nfwgate  Market,  London,  mriiet  to  the 
t : — '  It  is  a  moit  taluable  thing  for  butchers.' 
3wrge  Blaciman,  Buicher,   of  Nivport  Market,  London,    vritei : — '1  find 

and  Bailey's  Patent  Preserving  Liquid  invaluable.' 

itorgi  Scarlett,  Butcher,  of  yollim  Hill,  London,  wrOea : — '  I  believe  there  ia 
to  be  compared  witb  your  Bianlphite.' 

tUaander  McAUisttr,  Fiek  and   Game  Salomon,   of  Glasgovt,  ttatet : — '  By 
lent  Process  I  have  succeeded  quite  beyond  my  most  snngnine  expectatiaas.' 
t.  Uoprr  ^  Schvxrin,  of  Berlin,  Sept.  17,  1868  .■—■Wo  have  much  pleasure  in 
ig  yon  to-day  that  onr  success  with  meat  as  well  as  beer  tma  been  complete 
expectation.' 

lion  to  III  rsurlutilii  pontn  In  prMnrlog  anlmil  nitBlilTi<:«  from  dcesj'.  UmlAClt » 
Blnilphuf  or  Lime  li  also  ui  stcalule  ipcclBc  igalnU  ctdilomlc  Cattle  Dlmue  it  us«l  In 
X  wllta  ttic  Pateutfo^i  tnatructloni.    It  ttias  ennblis  tbe  Shipper  to  carr;  either  <  llvs  or 

Sole  Manufacturers— Messrs.  WILLIAM  BAILEY  d  SON, 
Horseley  Fields  Chemical  Works,  Wolrerhampton ; 

A-iid  a  and  3  Abohltrch  7ard,  Cannon  Btraet,  London,  S.C. 
•■EXUiyE  Bimlphatc  0/  Lime  oF  Mnltnck  .f  Bailey  ONLY  ihouJd  U  nerd. 
I'ricf  Ze.  Od.  per  Galltin.  I'ncknga  included. 

re  Chemicals  of  every  deacriptioii,  for  Medical,  Photographic, 
ana  Scieutiflc  piirr" — 


■§!,  Jtt  giajtilp's    J^j^jj^  S'Pl  Sclltts  pjlrol. 

STANLEY'S 

PATENT    FURNACE, 

SMELTING     ORE 

RE-MELTING  IRON    OR  OTHER   METAl. 

PUDDLING 

ALL.    KINDS     OF     HEATING     FURNACES.1 


JOHN    MARTIN    STANLEY, 

SHEFFIELD. 


The  ulTanlagea  of  these  Famacei  are,  in  the  first  pldce,  they  effect  a« 
frum  25  to  60  per  ceDt.  in  fuel. 

Hndiy.— The  use  and  Bxpcnae  of  gtata-bars  are  dispeneed  irith,  aa  these  Pi 
Iiave  closed  flm-plucea.  formed  in  brickwork. 

ardly. — Thflj  make  from  80  to  90  per  cpnL  less  ashes  thun  open  fire-gTale  ftW»B 

llhlj. — They  have  B  purer  flBine.tbccombustioB  ie  more  complete,  andcoww'"' 
free  or  nomiieil  air  or  gasca. 

ftlhly. — The  worlinien  have  much  loss  labonr  in  working  three  Furnaces. 

Gtbly.— They  lieat  quicker,  aud  are  more  under  the  control  of  the  furaaceinra. 

Tthly.— They  arc  not  affected  bj  the  position  of  the  wiud  or  draughts. 

Sthly. — The  mills  and  workshops  are  cooler  and  more  fomfortable  llian  *liriT  Ar| 
oppn  fire-gmte  furnaces  are  used. 


k 


M.    SPANLET,    27    CHANGE    ALLEY,    SHEFFIELD.  I 
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5EAKD  &  EVERHAED 


REGENT'S   GROVE 


AND 


EYRE    STREET    WORKS, 


BIRMINGHAM. 


OF 


CHARCOAL 


AKD 


ALL  OTHER  DESCRIPTIONS  OF  SHEET  IRON. 
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ENGINEERING    WORKS.    POOLE.    D0R81 


S.  LEWIN'S  REVISED  PRICE  UST; 

SUBJECT   TO    ALTERATION    WITHOUT    NOTICS. 


P 

ortable    Engines. 

Paffcs  in 

Catcdogue,  4  and  5. 

Hoiw  Powsr* 

Number  of  Cyliodcr^. 

DiRmeter  of  CjrUoderi. 

an 

nhi. 

4 

1 

61 

inches. 
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ff 
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2 
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ff 

12 
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»» 

f.      7| 

tf 

M 

■* 

12 

>i 

*.      8} 

ff 

M 

t 

14 

It 

ff      9 

ff 

14 

ft 

16 

»» 

ff      9| 

ff 

91 

ff 

18 

ft 

ff    lOf 

ff 

16 

•f 

20 

ft 

* 

f»    1^ 

ff 

ff* 

•f 

25 

ft 

ff    12 

ff 

ff 

••        ; 

30 

ft 

ff    13 

ft 

f* 

T 
tf 

Stationary    Steam    Engines,    on    Multil 

Boilers. 

Tage  in  Catalogue,  7. 

DOTTDLB 
Hone  Power. 

10 
12 
14 

16 
18 
20 
25 
30 


SINGLE   CYLINDER. 

• 

Horse  Power. 

Price. 

4 

£193 

5 

210 

6 

232 

7 

248 

8 

270 

10 

309 

Steam    Launch    Engines. 

Prices  on  Application.  Page  in  Catalogue^  3. 


Traction 

Engines. 

SINGLE   CYLINDER. 

DOUBLE   CYUNDEB. 

Horse  Power. 

Price. 

Horse  Power. 

P 

o                     •••              •••              ••• 

£405 

■1-^                           •••                   •••                  ••• 

i 

O                      ■••                •••               ••• 

484 

1  *> 

*•'              ...          ...         ... 

1\J                        •■•                 •••                 ■•■ 

655 

•  »              •••          ...         ... 

Tramway    Locomotive    Engines, 

Prices  and  Particulars  on  Application. 


Prize    Portable    Engir 


FriceB  of  llieae  Engiuee  ufd  under 


«3IS 

36t 

son 

620 

62(1 



77f. 

^ 
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S.   IiEWIN'S   BEVISED   PRICE  "LIBT— continued. 

Horizontal    Fixed    Engines, 

Pagea  in  Catalogue  8  and  9. 


CLASS    I. 

CLASS     II. 

» 

one  Power. 

Engine  only. 

Engine  and 
Cornish  Boiler. 

Horse  Power. 

Engine  only. 

Engine  and 
OomlBh  Boiler. 

4-H.P. 

£82 

£165 

4.H.P. 

£68 

£150 

6     „ 

110 

220 

6     ., 

80 

190 

8    „ 

,   137 

275    . 

8     „ 

110 

247 

10     „ 

165 

330 

10     „ 

130 

295 

12     „ 

190 

380 

12     „ 

160 

350 

H    ,. 

215 

430 

14     ,. 

190 

405 

16     .. 

242 

484 

16     ,. 

210 

452 

18    ,. 

275 

550 

18     ,. 

220 

495 

20    „ 

300 

600 

20     „ 

235 

535 

26    .. 

860 

720 

25     „ 

290 

630 

30    ,. 

423 

847 

30     „ 

325 

748 

35    ., 

484 

968 

35     ., 

350 

800 

40    „ 

550        1         1100 

40     „ 

390 

870 

Estimates  giyen  for  Laiger  Engines. 
If  Condensers  are  Fitted  to  the   above. 


p  to  lO-Hone  Power 
„    12  &  14-Hor8e  Power 


» 


16  6  20 


...  £42 

58 
75 


••• 


••• 


Up  to  25  to  30-Horse  Power 
40  to  50-Hor8e  Power 


If 


•••    £95 
...     130 


Page  in  Catalogue  10. 


J  ESTIMATES  GIVEN  FOR   CORNISH,    CATER,   OR  OTHER  BOILER& 


Vertical     Engines. 

Pages  in  Catalogue  11  and  12. 


r 

ON 

BAflR 

PLATES 

• 

ON  WROUGHT-IRON  TRUCKS 
FOUB  WHEELS. 

WITH 

■tFlDW. 

Price. 

Horse  Fowe^ 

Price. 

H 

*•• 

... 

•  •■ 

•  •  1 

£82 

2J      

£121 

4 

... 

••< 

••• 

•  •  « 

110 

3        ...         ...          ••• 

134 

3 

... 

..1 

•  •  • 

•  •  « 

121 

4        

159 

4 

... 

••< 

•  •  • 

••• 

143 

5       ...        •••        ••• 

184 

6 

••• 

.•< 

•  •  e 

•  •  I 

170 

6        ...         

209 

6 

... 

•• 

■  •■ 

•  •  t 

192 

■ 

7 

.*• 

•• 

•  •• 

•  • 

220 

8 

••• 

•• 

•  •  • 

•  • 

236 

9 

..• 

•• 

•  •  • 

•  • 

258 

10 

••• 

•• 

•  •  • 

•• 

275 

IS 

••• 

•• 

•  •  ■ 

•  • 

319 

C2 
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8.  LBWUrS  RBVISBD  PBIOE  UBT—ctmtimuL 

Thrashing    Machines    and    Portable    Engines. 

Page$  in  Catalogue  13,  14,  and  15. 


H.P.of 
BnffiiMs 
required 

SINGLE  BLAST  MACHINB 

H.P.of 
Engines 
required 

PINTRim?G  MACHDfB          1 

4 

5 
6 

7 

8 

10 

£ 
Engine ,. .».,.  198 

total! 

4 
5 
6 

7 

8 

10 

£ 

Enfrioe 198 

3'6"  Machine 125 

Engine 220 

4*0-  Small  size    135 

Knmne     242 

4*6*^  Small  size    145 

Engine 258 

4'6"  lAFge  size   160 

Engine 280 

m 

m 

£318 
£845 
£377 
£898 
£425 
£469 

1 

4*6^  .Small  Sise  ......  115 

Kmrine...  ..„t  ,-tT,tt-  220 

4*F' Small  sixe  125 

Emrine 242 

4*6^  Luge  size  135 

EniriDe 258 

4*6*^  Laige  size  135 

Kiurin#.......Tr.,t.  -t-  280 

5'(r  Machino 145 

4*0"  Lanre  size    160  jIUIlil 

Emrine 324 

Engine 324 

£19fl 

5*U   Machine 145 

5*0    Machine  170 

Patent    Thrashing    Machines    Combined   with 
StraTV  Elevator,  to  deliver  at  any  angle. 

Prices  on  Application. 


Hone  Powv. 
2.HJP. 
3 

4 
4 


Horse-Power    Thrashing  Machines. 

Page  in  Catalogue^  15. 

*  Width  of  Drum.  Pa»  T 

...                    •••                     ...                    •••                    m4   id.                    ...  ...  aaa  a,.  •••      Xv* 

•.•            •••            ...            ...            vv  in.           •••  ..»  •.•  •«•  ...      " 

...                    ...                     ...                     ...                    ^tt  ID.                    ...  ...  ...  ...  #••         ^ 

••  •                     ...                    ...                     ...                    40   III.                    .•*  ...  ...  •.»  ••*         V   . 


Each  Price  indndes  Machine  and  Horse-Gear  moanted  on  4-irheel  Caniage. 
TkcM  Machines  can  heJUted  wUh  PnUegs  to  be  driven  by  Steam  F&wer  ifnqwinL    ■> 


Patent    Stacker    and   Elevator. 

Pages  in  Catalogue,  16  to  21. 


Price  Complete 
Horae-Gear  eztxm 


4B. 


Grinding    Mills. 

Pages  in  Qitalogue,  22  and  23. 

PRICB  OF  EACH  lOLL. 

f  ft.  8 in.  Sft.         8ft.  «in. 

Diameter.    Diameter.    Diunetcr. 

If  fitted  with  Derbyshire  Grey  Stone  ...  £53  £60  £72         £88 

„  F^nch  Bedstone  and  Grey  Runner      58  67  82  91 

„  Erench  Stones  64  75  88  114 

If  proTided  with  Loose  Pulley        £3  10«. 

Improved  Crane  to  lift  the  Running  Stone  for  Dressing    £7  IDs. 
Price  for  Portable  Mills  on  application. 


>» 
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Cement    Mills. 

Prices  and  Particnlars  on  Application. 


Mortar     Mills. 

Page  in  Catalogue,  29. 


>an  . 

•  • 

£90 

i»  « 

100 

»»  ' 

!•• 

120 

»♦  < 

!•  • 

140 

*t 

•  •• 

160 

Clay    and    Rough    Stuff   Runners. 

Prices  on  Application.        Page  in  Catalogue,  28. 

Patent    Pipe,    Brick,    and    Tile    Machines. 

Pages  in  Catalogue,  26  and  27« 


Size 
iize 


... 
••• 


... 
••• 


... 
... 


••• 
... 


£175 
135 


Draining    Pipe,    and    Tile    Machine. 

Page  in  Catalogue,  28. 
Price  with  One  Die        £50. 


Prices  for  Brick  Machinery  on  Application. 
Page  in  Catalogue,  30. 


Self- Acting    Secvr    Bench. 

Page  in  Catalogue,  24. 

Table,  7ft.  long,  by  3  ft  3  in.,  48  in.  Saw         

e  Carriage,  20  ft.  of  Bails  for  same        

Table,  fitted  with  Kising  Apparatus       

bored  up,  and  fitted  with  Set  of  Bits  and  Angera 


•  •  • 

•  •  • 


£75  08. 

25  0«. 

3  0«. 

1  lOs. 


SaAV      Bench. 

Page  in  Catalogue,  25. 

;  ft.  by  2ft.,  with  24  in.  saw         

ft.  by  2}  ft.  „    30  in.   „  

Table,  fitted  with  Rising  Apparatus,  extra 

'  bored  up  and  fitted  wiUi  Set  of  Bits  or  Augers 

e  Steam  or  Hand  Cranes 

Hay  and  Waggon  Loader 

2  and  3  Furrow  Ploughs 

r  Ore  Crushing  Machine 


£18  0«. 

30  0«. 

2  15«. 

1  5«. 


Prices  and  Particulars 
on  Application. 


TIMATES  GIVEN  FOR  WINDING,  PUMPING,  AND  OTHER  GEAR. 


A  rise  of  10  per  cent,  on  all  Goods  not  named  in  this  List. 


IFFERMTIOSAI   EXHBITIOI,  : 

AND 

Paris  Exhibitioit,  1867. 


I 


T^ArO    MEDALS  AT  EACI 


QUALITY   OF    PIG   IROl 

AND 

EXCELLENCE  OF  WORKMANSt 

IN 

MACH  INERY. 


iILLESHALL 
COMPANY,      i 

OAL  AND  IRON  MASTERS' 
[      ENGINEERS,  ETC. 

HIFNAL,   SMOPSHffiE. 


OF  ALL  DESCRIPTIONS  OF 

ILL,  FOE&E  Am  mSIM  MACEHTERT, , 

m  AND 

t  STEAM    HAMMERS. 


MOORE  AND  MANBY, 

DUDLEY. 

LONDON   OFFICE:— 

3  BULITEE  SQUARE,  PENCHUECH  STEEET,  M. 


C0NTBACT0B8  TO  HER  MAJESTY'S  QOVEHNMIillT 
THE  COnNCIL  OP  STATE 


SAXON. 


Advertis^nmls.  ^^^| 

DESCRIPTION   OF  MANHFACTHEED  IRON 
OF  BEST  QUALITIES. 

Flat  Bars  from  |  to  12  iocfaeB  wide. 

Rooad  ditto,  from  j-  to  8   inches  diameter.      Square  ditto,  from  ^  to 

6  inches. 
Balf-roimd,  Feather  and  Square  E<lge,  to  6  inches  wide. 
Beveled,  Octagon,  Hexagon,  Oval,  Moulding,  and  every  other  deacriptioQ 

of  Fancy  Iron. 
Best,  Beat  Best,  and  Treble  Best  Rivet  Iron,  Plating  Bars,  &c. 
Hoop  and  Strip  Iron  from  ^  to  10  inches  wide. 
Sheets — Single,  Double,  and  Lattia. 
Roofing  Sheets — Corrugated  and  Galvanized  Iron. 
Nail  Sheets  and  Hoops,  Nail  Rods,  and  Flut  Slit  Rods. 
Boiler  Plates — BeBt,  Beet  Beat,  and  Treble  Best;  all  siaea. 
'jisometer  and  Tank  Platea ;  all  sizes. 
Ship,  Bridge,  Girder,  and  Flitch  Plates ;  all  sizes. 
Hibbed  and  Chequered  Foot  Platos ;  all  sizes. 
Canada  and  Tin  Plates,  Coke  and  Clmrcoal  Sheets,  &c. 
Angle,  Equal,  and  Unequal  Sided,  and  Double  Angle, 
Tee,  Equal,  and  Unequal  Sided,  and  Doable  Tee. 
Saali  Bars  and  Trough  Iron  of  various  sections. 
lioUed  Girder,  Joist,  and  Bi^im  Iron ;  all  sizes. 
Bulb,  Bulb  Angle,  Bulb  Tee,  and  Deck  Beam  Iron. 
Fencing  and  Telegraph  Wire,  Black  aud  Galvanized. 
Contractors'  Permanent,  Bridge,  and  Tram  Rails. 
LocomoliTe,  Coach,  Carrriage,  and  Waggon  Tyres. 
Locomotive  and  other  Fire  Bars  of  various  sections,  j  I 

Railway  Axles,  Forgings,  Use  Iron,  and  Stores  of  all  descriptjons. 
Railway  Spikes,  Fish  Plates,  Bolts  and  Nuts.     Ironwork  of  all  kiada. 
Biveta  for  Shipbuilding  and  best  Boiler  Work. 
Best  Yorkshire  Iron  supplied  of  the  various  brands. 
Hot  and  Cold  Blast  Melting  and  Forge  Pig  Iron. 
Bolls  turned  for  irregular  sizes  of  Iron  according  to  agreement. 


All  information  ae  to  Prices  &o.  can  he  obtained  at 

3  BILLITER  SQUARE,   LONDON, 
Or  at  DUDLEY. 


HADFIELD'S 

STEEL    EOTJMET 
I         COIPAIY, 

'HECLA'   FOUNDRY, 

I 


I 

i 

[ 


NEWHALL  ROAD,  ATTERCLIFEE, 

MANUFACTURERS 

OF 

EVERY    DESCRIPTION 

OF 

CRUCIBLE  CAST   STEM 
CASTINGS, 

HTDHiULIC  CTLfflDERS,  SHIP  PEOPELLERS, 
PINIONS;   RAILWAY,  TOOTH,  TRAM,  and   COBVI 

WHEELS;  OROSSINOS,  HORN  BLOCKS, 

AXLE  BOXES,   CROSSHEABS,   8KIEES   for   STEAK 

PLOUGHS,  PLOUGHSHARES,  CULTIVATOBS, 

FINGERS    for    HEAPING    MACHINES,    &c.    it. 


It  MEW  TOR 


cwr  •    *'-r- 


^  .--.•■•'!:•' 


\   • 


.1 


-  »,  . 
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[       THE    HADriELD 

EEL  FOUNDRY  COMPANY'S 

SHEET  OF 

DESCRIPTIVE    DRAWINGS. 

fEEED   AT  STATIONERS'  HALL.-COPTEIQHT. 

irWhwl 

38.  Honsing  Screw  Boi 

He  PinioD 

37.  Smiths' Anvil 

wl  Conl  Cutting  Machine 

38.  Fnnchins  Hrnd 

pe  Wbeol 

3B.  Double  Crank 

t  Propeller 

Iwaj  Crossing  Point 

40.  Clutch  Boi 

■11.  Sl«ini  Hammer  Anril 

1«.J  Cr™.ing 

42.  Steam  Hammer  Tup 

TsWhwl 

43.  Shear  Slide  Block 

inn 

44.  Ditto        ditto 

4.;.  Engine  Crank 

,aD  nnd  Clotcb 

4S.  Clnmp 

fil  WliMl 

47.  WkxI  Cutter 

irra  Whcc-I 

48.  Link  for  Endlcaff  Chain 

ion 

40.  Barrow  Wheel 

™  PinioE 

SO.  Disc  Wheel 

ion  and  Rack 

61.  Vnieel  and  Pinion 

iibto  Pinion 

62.  Oun  Carriage  Wheel  NaTB 

ril  Wheel 

63.  CroBihend                                                      ^ 

lin  Pinion  and  Clutch 

54.  Charging  Barrow  Wheel                     ^H 

tchet  Wbw] 

6a.  Tram  Wheel                                         ^H 

M  Cutter 

66.  Chock                                                 _^H 

pliag  Boi                        [Pumps 

67.  Skife  for  Steam  Plough         __^^M 

Uifugal   Piston,    fur  Windiics' 

58.  Cultivator                               ^^^^M 

liwy  Cnge  Guide 

^^^^^H 

Iraulic  CyUnder 

^^^^^H 

inge  Wheel 

^^^^^H 

62.  Ploughshnro                                    ^^^^M 

K  B^k 

63.  Finger,  for  Reaping  Machine'               ^M 

eBoi 

G4.  Lerer                                                              H 

ve  FiH-e 

as.  Boiler  Bear                                             ^M 

noting  Rod 

66.  Spanner                                                   ^H 

imolie  Pomp 

67.  Ditto                                                      ^M 

ulnnt  Link 

68.  Ditto                                                      ^M 

lifrj  Tub  PcdeslH) 

GB.  Cart  Bnsh                                              ^H 

o        ditto 

TO.  Chin                                                       ^H 

Iraciljle  Steel  Castiiigs  possess  tbur  times  the  streng^Ii  of  GastiagB     ^M 

made  bom  the  Best  Cold  Blast  Iron ;  and  where  ^eat  stnrng^     H 

lightness,  and  dumUUty  are  essential,  are  liighly  advantageous     ^M 

and  economical,                                                                    H 

The  above  Engraving  represents  Mr.  E.  HadfibiJ)< 
PATENT  IMPROVED  DOUBLE-DISC  RAILWAl 
WHEEL,  the  T}Te  of  which  is  Steel  or  Iron,  with 
Metal  Centre  welded  thereto.  These  Wheels  have  created 
considerable  attention  during  the  last  nine  months  among 
Railway  Engineers  and  others. 


EDWARD    DAVIES, 

'CROAiVN' 

JALYANIZED  IRON  AV0RK8, 

WOLVERHAMPTON. 


ESTABLISHED    1838. 


EDWARD    DMIES— Continued. 


MANUFACTUEEE 


THE    ON'LY    PROPRIETOR    AND     MANUFACTDREH    OF    MB 

EEGISTEBED 

'CROWTN       BRAND 


PLAIN    FLAT   SHEETS,    MADE    EXPRESSLY    FOR   WORKING 

OJ'BEST:  -best  best;  ani  CHASCOAL  QtJALITJES. 
IMPROVED 

GALVANIZED    ROOFING    TILES 


EDWARD     D^WlES— Continued. 


W    TINNED    SHEET   IRON, 

lALVANIZED  lEON  EIDGING,. 

■  GALVANIZED  HOOPS, 
[annfactuier  of  all  Descriptions  of  OalTanized  Iron  Goods.  ] 

GALVANIZED  FITTINGS 

■  SHEETS,    TILES,    &c. 

XLVANIZED  TINNED  MACHINE-MADE  GUTTERS, 

»bain-wati:r  pipes,  & 
&AIYMIZED    IROir    ROOFS, 


lUILDINGS  FOR  HOME  &  EXPOET 

Fixed  complete,  or  (llted  for  Erection. 


roLVERHAMPTON-CKOWN    WORKS. 

I.ITERPOOL-  17  SWEETING  STREET. 
LONDON-ST.     CLEMENT'S    HOUSE. 
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PAETICUIAES  &  SIZES  OF  lEOF 


XANTTFACTTBED   BT 


EGBERT  HEATH  &  SON, 


BIDDULPH  VALLEY, 


NORTON  AND  RAVENSDALE 


IRON    WORKS, 


NORTH   STAFFORDSHIRE. 


BRANDS. 


R.  II.  ^  &  BIDDULPH.  \  K.  D.   ^  &  RAVENSDAL& 


Advertitementi. 


11 


PLATES. 

All  qualities  not  thinner  than  -1^  of  an  inch,  or  thicker  than  1^  inches, 
or  wider  than  5^  feet. 


ROUNDS. 

From  -^  of  an  inch  to  6  inches. 
Sizes  vary  by  ^  up  to  1|^  inches. 

tV  from  1^  to  2^  „ 

,.     o     •«  6      ,. 


If 


SQUARES. 

From  -^  of  an  inch  to  6  inches. 
Sizes  vary  by  -^^  up  to  1|^  inches. 

-1^  from  1\  to  2 

J     «     ^    »  ^ 
i     »     3    »  6 


99 
V 


ft 


PLATS. 


From  f  of  an  inch  to  8  inches  wide. 

The  sizes  vary  in  width  by 

4  from  §  to  2  inches,  thickness  not  under  -^ 


2  „5 

„8 


thickness  not  under  ^ 


HOOPS   AND   STRIPS. 

From    ^  inch  to  1\  inches,  not  thinner  than  23  W.G. 


>» 
» 


20 
18 

Waved  1^  inches,  not  thinner  than  18  W.G. 


1} 

8^ 


OCTAGON  IRON. 

^  to  4  inches. 
The  sizes  vary  by  -^^^ 


CAN  TOP. 

^,  f  and  I  inch. 


D  2 


Ui 


A  dvertitementM. 


HALF-BOUNDS  &  CONVEX 


FEATHER  EDGE. 


Width. 

Thickness. 

Width. 

Thickness. 

Width. 
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X 
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SQUAHE  EDGE  (|  inch). 


WidtL 

Thickness. 

Width. 

TbickneM. 

Width. 
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X 
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X 
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24^     X 
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X 
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X 

1 
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i 
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i 
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.1 

¥ 

H 

X 

2* 

X 

i 
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.1 

n 

X 

Thickest. 
s 

i 

3 

5 

¥ 
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BEVELLED  TTBE. 


Siie. 

Thick. 

n 

X 
X 

U       X       f 

liV     X      f 

SPOKE  IBON. 

Width.  Thickness. 

d|   X   ^  on  each  side 
1  inch  in  the  middle. 
8^  X  J  at  each  end,  1  in.  in  the  mid 
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Size. 

Thickness. 
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Thicknera. 
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GRATJi: 
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WJdtl 

L 

Thickness. 
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Thickness. 
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X 
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Bridge 


BAIL 


»> 


Train 
Street 


xuS. 

12  to  16  lbs.  per  yard. 
22  „  24  „    „ 
14  „  18  „ 
24  „  26  „ 
22  „  28  „ 
36  „  38  „ 


SASH  IRON. 


Wide.  Thick. 

2     X 

U  X     ^ 


3 


Circle. 


7 

Tff 

7 
Iff 


GLUT  IBON. 


31 


X       IJ 

X    H 
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OHANNIiL  mON. 


ANGLES. 

Siie. 

Thieknera. 

Si«e.            ThkknM. 

6     X 
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i  to  1  in. 

Bolb 
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fEDSHILL   lEOlf    COIPY. 

NEAR  SHIFNAL,  SHROPSHIRE, 


tjfearesi  Bailwmj  Station—  OAKEN  GATES. 


PUDDLED  AND  CHARCOAL 
WIRE  RODS, 

BOILER     PLATES, 
NGLE,   CABLE,    RIVET, 

Horse  Shoe  &  lerchaiit  Iron, 

PLATING  BASS,  &c. 

1  VARIOUS      QUALITIES,      FROM      BEST      SELECTED 

LILLESHALL    PIG    IRON. 


H.  S.  "^^  BEST 
SNEDSHILL 


H.  E.  I ARSDEN,  soHo  FoniDET,  LEEI 

PATENTEE  and  only  MAKER  of  the  well-kns 


I 
I 


I 


7    50         IN    ALL    PARTS        OF    Tl 

NOW 

IN  USE  WORl 


30 

FIRST-CLASS 

GOLD  AND 

SILVER 

MEDALS. 


Saves  the 

50  Hahu!' 


r  Macqine  is  a  lascination;  a  I 


'  Has  not  cOBt  a  penny  for  repairs  ainca  m  U 
you  in  1867.' 


Intending  Buyers  are  Cautioned  agd 
Puichasing  or  using  any  Infringement 
H.  E.  I.'S  numerous  PATElfTS. 


Advertisements. 


KE  MACHINE. 


lES  WITH  H.  R.  M.'S  NEW 
TENT  CUBING  JAW. 


NES  for  lEOirilSTERS, 
Colliers,  Road  ¥akers, 
tois,  Builders,  &as  Com- 
Eailway  Companies, 
tions.  Bock  Companies, 
Works,  local  Boards,  &c. 

NES  for  BREAKING  or 
:ING  Furnace  Slag,  Bulldog, 
s.  Granites,  I-imestone,  Can- 
Imery,  Rock  Salt,  Dina's  Fire 
Pyrites,  Barytas,  Corrolites, 
Tin,  Silver,  Lead,  and  other 
Dssils,  Flints,  Quartz,  "Whin- 
Fire  Clay,  Nitrate  of  Soda, 
&c.  &c.  &c. 


THE  ONLY 
MACHINES 

HAVE  PROVED 

SUCCESSFUL   IN 

PRACTICE. 


THAT    ^^ 


BINES  for  Manufacturing 
ts,  Artificial  Manure  Works, 
Lssayers,  Samplers,  &c. 


TED  CATALOGUES  AND  TESTIMONIALS 
FREE. 


APPI-Y    TO 


1ARSDEN, 


FouHOHv,  LEEDS. 


ECONOMY  OF 

LABOUR, 

POWER,  AND 

SPACE. 


FE'W 

WORKING 

PARTS. 


SMALL 
WEAR  AND  TEAR. 


NON-LIABILITT  TO 

BREAK,  OR 
GET  OUT  OF  ORDER, 


SIMPLIOITT 

of 

CONSTRUCTION. 


GENERAL  DURABIUTV. 


EXCELLENCE 

of 

SAMPLE. 


REFERENCES  TO 

ALL  PARTS 
OF  THE  V\roRLD. 


IRON        M^ORKS 


BRIERLEY    HILL, 


DUDLEY. 
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ROUND    OAK    IRON    WORKS— continued. 


MANUFACTURER    OF 


BARS,   ANGLES,    TEES, 


PLATING, 


EIVET   Am    HOESE-SHOE   BOlf, 


HOOFS,    STRIPS,    &c.    &c. 


ALSO  OF 


PIG  IRON  AND  CASTINGS, 

At  level  "Sew  Pumaces,  adjacent,  and  at  Goneygie 
Enmaces,  Dudley  Fort,  Tipton,  Staffoidshiie. 


Address— 


MR.    E.    FISHER    SMITH, 
The  Priory  Offices,  DUDLEY. 


Ix 


AdvertitemenU. 


ROUND   OAK   IRON    WORKS— continued. 


FLATS, 

4   T^ff    I    H    I   il   I   il    1    1*    U   lA  i| 

1/^  n  1|  m  H  H  2  24  2i  21  2J  !f 
2|  2|  3  3|  3i  31  3|  3f  4  4|  4^  5  H 
6  6^  64  7  74  7|  8  9  10  11  and  12  Incha 
Wide. 

ROUNDS, 

From  t'^  up  to  6^  in.  Diameter. 

SQUARES, 

From  -^  up  to  54  in.  Square 

STRIPS    AND    HOOPS, 

From  f  in.  up  to  10  in.  Wide. 

ANGLES, 

I"  X  I"  to  6"  X  6". 


r'xr'  to  6"x6". 


//  ^  o/t 


HALF-ROUNDS,   OVALS,    BEVELS, 


&  SAMUEL  ROBERTS, 

B7AN    &    SMALL    HEATH 
IWEST    BROM\VICH. 


ESTABI.ISnEI»      1833. 


MANUFACTURERS    OP 

:S  AND  WATER   PIPES, 

UGAR  MILLS,  SUGAK  PANS, 

r        CHILL    ROLLS. 
All  kinds  of  Cttstings  for 
a  Works  Chemical  Works,  Gas  Works, 
and  every  description  of  Machinery. 


Ixii  Advertisements. 


CHAS.    RYLAND    &    SON, 


LATE  OF  THE  MOUNT.   HANDSWORTH. 


Petri  ^r0liers/ pineral  l^genls, 


AND  AGENTS  FOR  THE  PURCHASE  OF  SMAU  ARMS, 


UNION  CHAMBERS,  UNION  PASSAGE, 


BIRMINGHAM, 


ARE   ALWAYS   IN  A  POSITION  TO  SUPPLT 


PIG     IRON     OF    ALL     STAFFORDSHIRE 


NATIVE   BRANDS^ 


•  

Puddled  Bars,  Scrap  Bars,  and  Refined  Iron. 


ALL   KINDS  OF  IRON  STONE, 


WHETHER  NATIVE   OR  FOREIGN. 


Advertisements,  bdii 


CHAS.   RYLAND    &    SOH—conHnv^. 



Agents  for  Messrs.  Fletcher,  Solly,  and  Urwick, 
he  Osier  Bed  Iron  Company,  G.  &  R.  Thomas, 
he  Deepfield  Iron  Company,  the  Willingsworth 
jon  Company,  the  Executors  of  the  late  W. 
llathews,  Esq.,  South  Staffordshire; 

The  Brymbo  Coal  and  Iron  Company,  Wrexham, 
JJorth  Wales ; 

The  Right  E[on,  Earl  Granville,  and  Messrs. 
Stanier  &  Co.,  North  Staffordshire ; 

The  West  Yorkshire  Iron  and  Coal  Company, 
Leeds,  for  their  different  makes  of  Pig  Iron. 

Also  Agents  for  the  Ulverston  Mining  Com- 
pany, for  their  Haematite  Ore,  Ulverston ; 

The  Wyken  Colliery  Company,  near  Coventry, 
For  their  Bedworth  Balls  Iron  Stone ;  and  Messrs. 
3eo.  Skey  &  Co.'s  Wilmecote  Mine,  near  Tam- 
worth ;  and  also  for  Messrs.  Thomas  Adams  &  Co., 
\xA  Mr.  Robert  Beswicks,  North  Staffordshire 
Mines ;  also  Sole  Agents  in  the^South  Staffordshire 
District  for  Messrs.  the  Llynvi,  Tondu,  and  Ogmore 
ZSdal  and  Iron  Company's  well-known  brand  of 
Welsh  Bars,  South  Wales. 


BOWLING  IRON  COMPANY 

LIMITED, 

BRADFORD,    YORKSHIRE. 


WILLIAM   EVANS,  Mahagisg  Dieectoi. 


Brand-' BOWLING.' 

MANUFACTURE 

TTEES,  BOILEE  PLATES,  MGLE  IB^ 
BAR   IRON, 

CEUCIBLE     CAST     STEEL    TYKES,     HOENBLOCH 
CASTmOS,  AND  FOROINOS  IH  IRON  AND  STEEL 

OF  ALL  DESCBIPTIONS. 


PRESENT     PRICES. 
'BOWLING'    BAR    IRON. 


Flat,  rotuid.  ot  aquarp.  to  3}  Cwt. 
3}U>5       ,, 
,,  ,,  b  and  upvanTt 

Flats,  \\  by  i  and  upwardi 
DDder  I  thick  to  4 


SqiuTM,  j  in.  and  upmirtfa 
7/18  in. 
iandS/lfiii 
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PBESXNT    TB1CE&— -continued. 


/owads,  j  in.  and  upwards 
„  9/16  and  ^  in.  ... 
„  7/16  and  |  in.  ... 
,f       5/16  m.  ... 

yf  7   1U«  •••  •■• 

LHTET  iBON,  same  prices  as  above. 

IHAIN  IRON.  £2  per  Ton  extra. 

B)    Sest  BABS  and  BODS,  extra  per  Cwt,  3/. 


PES  CWT. 

24/ 
26/ 
28/ 
30/ 
32/ 


'BOWLING'    BOILER    PLATES. 

'lates  under  2^  Cwt.,  each        29/ 

2J  Owt  and  under  3  Cwt.  30/ 

*'  •«  ••  vS    ff  •••  •••  ••*  ..•  •••  ...  o«/ 

*       If  •••  •••  •••  •••  ...  ...  *'^/ 

V  ly  *•.  •••  ...  ...  ...  ..J  ^If 

0||  •••  •••  •••  •.•  ...  ...  4U/ 

f       }f  •••  •••  ...  ...  ...  *••  ^*'/ 

and  upwards  46/ 

lammered  and  Chequered  Plates ;  and  all  Plates  d^ering  from  a  square 

form  or  regular  taper,  extra  per  Cwt.,  3/. 
*lateB  exceeding  6  ft.  0  in.  wide,  2/  per  Cwt.  extra. 

IHEETS,  11  tol7,  W.G 31/ 

rXRIPS  for  Welded  Tubes,  1  to  10,  W.G 31/ 

Ditto  ditto      11  to  14,  do 32/ 


3i 

4 

5 
6 
7 


'BOWLING'    ANGLE    IRON. 

Ci  ^  T  Iron  not  exceeding  10  united  inches 

For  each  additional  inch^  extra  per  Cwt,  1/. 


'  BOWLING/  and  upon  the  Thin  Edge  B*0, 

RAILWAY    TYRE    BARS. 

under  3^  Cwt.     ...        •••        •••        •••        •••        •••        •••        ...        ••«  25/6 

l|  Cwt.  and  under  4  Cwt.  27/ 

I       ff  tt      *^5    >f  •••  •••  •••  •••  •••  •••  •••  29/ 

fw    ,,     and  upwards      ...        •••        ■••        •••        ••.        ...        ■••        ...  vol 

IjTe  Bars  bent,  extra  per  Ton 7/6 


TTBES,  WELDED  and  BLOCEED, 

OR 

'BOWLING*    WELDLESS    TYRES. 


uiuier  3^  v/wt.     ...        ...        •••        •••        •••        •••        •■•        ••.        •■•  26/6 

14  Cwt.  and  under  4  Cwt.  ...        ...        •••        •••        ...        ...        ...  28/ 

I  ,1  ,,  Oj        ,}  •••  •••  •••  •••  •••  .a.  ...  31/ 

S^      „  and  upwards      ...        .«.        •••        •••        •*•        •••        .••        ...  35/ 

'BOWLING'    RAILWAY   AXLES. 

)waged  with  Collars,  or  to  Sketch,  under  4  Cwt.        24/6 

&  Cwt.  and  under  6  Cwt.  ...        *••        28/ 

i     ff  ,,  6,,    •••        •••         •••         •••         •••        •••        •••         •••  29/ 

S    „    and  upwards        •••        •••        •••        •••        •••        •••        •••        ...  31/6 

B 
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PBBSXNT    TBlOIiB^^contmued, 


'BOWLING'    DOUBLE    CRANK  AXLES. 

(Fob  Locomotiyes.) 

from  uio  f  OTffo    •••         •••         •••         •••         •••         ■••         ■•*  •••        •••      Ovj 

Rou^h  Xiini6Q     •••         •••         •••         •••        •••         •••         •••  •••        •••      0^ 

tVODB  CUw  OQb           ••«            •••            •■•            •••            •••            •••            •••  •••           •••         Wj 

f  1J118I1MX    •••              «••            •••            •••            •••            •••            •••            •••  •••           •••       liv| 


'BOWLING'    PISTON    RODS. 

Swaged  to  any  dimensions  accoidii^  to  weight. 

'BOWLING'    USES. 

Of  all  descriptions,  according  to  weight  and  workmanship. 


'BOWLING'    RIVETS. 

PIECfT. 

,  f ,  ll/16th  in.  diameter  S9f 

tf       ...  II  •••  *■*  •••  ...  ...  ...  •••  w'l 

V/IOLBb  II  .*•  ...  ...  *•.  ...  ...  ...         w<{ 


I 


i 


»«/ 


W         ••«  ff  •«•  •••  «••  •••  •••  •••  •••  vv| 

/ /  XOmLO  yi  •••  •••  •••  •••  •••  •••  •••  Vl| 


'BOWLING'    HOOPING. 

if  in.  broad  and  upwards  ...        ...        •••        ...        ...  ...  ...  29/ 

Under  this  size  same  as  small  rods. 

8  ABOi     XJclwM  •••         ...         ««.         ...         *•.         •*.  ...  ...  ''t\     ' 

Slipers  and  Sock  Bars     ...         ...        ...         ...        ...         ...  ...  ...  28j 


'BOWLING'    MOULDS. 

Share,  HammePi  and  Arm  ...         ...        ...         ...        ...         ...  ...  31, 

X  n  augui&r  ...         •*.         ...         ...         ...         ...         ...  ...  .«,  tM\ 

Round  and  Skef  Plates ».  31/ 


'BOWLING'    WELDLESS    HOOPS, 

For  Strengthening  Boiler  Flues 4^ 


LONDON    OFFICE-^ 

U4  CANNON  STREET,  E.C.-H.  E.  DRESSEB,  ^i^ 

UNITED  STATES  AGENT-- 

J.  S.  KENNEDY  &  CO.,  41  Cedar  Street,  New  York. 

CANADA  AGENT-- 

S.  WADDELL  &  CO.,  27  St.  John  Street,  Montreal 


Aihti-lUmntnts. 


THE  DARLASTON 

PEL  &  IRON  COMPMY,. 

LIMITED, 

WEDNESBURY. 

]Otb  JULY,  ib;3. 


IMANAGING     DIRECTOR-WILSON     LLOYD,    ESQ. 

PRICE  LIST  of  BAB  IRON,  HOOP  IKON,  SHEET  IBONJ 
AND  STEEL, 


THE  DAHLASTOB'  STEEL  &  IBOH  COMPAlfT-twteiiot 
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E  DABUlSTOH  steel  &  IRON  COMPANY— nw(i«!«rf. 
ANGLE    IRON. 


OE    MAf^f^ 


at  ^4 


4  by  14 
8*  5  J 

a  bj  » 
0  bjs    f 


;;}"' 


oe   M4;(^_ 


1  b,  at 
1  by  a 


BEST    TEE    IRON. 


*  5*' 

1    by  at 
t   by* 


\   U    9    » 


8   bySJ 

8t  by  S  . . 
4H»y*by»J 


DOUBLE   TEE    IRON. 

abjsi         J 


CHANNEL    IRON. 

3   bill         «   bylt  10    0    0 

EXTRAS  ON  ANGLES  AND  TEES. 

length.  (iTer»Oft.,«tt» J  JJ    J 


AdvtiiiiciiiaiU. 


THE  DABLASTOir  STEEIi  ft  XBOST  COUVASY-timtimd. 


B«l  Cmrt  Osn  Lank    . 


Tha  uiKlrnoealinncd  Bmnds  kk  the  Trade  Murks  nnd  Bmnda  of  the  Compaq, 
■nd  BTD  sUroped  upon  Iruii  nml  Stuel  nl  Ibeir  WoiIeb,  Bud  are  oiied  to  diitinpuia  At 
varioas  qu&liliea  of  Iron  and  Sirul  made  st  the  Works. 


{4N! 


No.  1— CHAMPION. 

No.  2.— L    ®Ss 

^  DARUSTON, 
No.  3.-SAMUEL  MILLS. 

No.4.-G,F.    ^    G.f. 


No.  .'..-LLOYD'S  DARUSra. 
No.  6.-LL0VD'S  CHARCOAL 
'■""■'-l-   ^&  STEEL 


No.  8 


STES. 


-jUkOE  MAi^;j. 


SASH     IRON    AND    MOULDINGS. 

Bi«.  «7._f.  ,11.  1SS,  ,.  4.  1,  IgT.  I,.  It.  1«,  n 


i: 

IS* 

«7 

^-  L'l- 1« 

« 

1 

!ii 

»M 

ws. 

MO. 

«, » 

U,  MI,  »1»,  111.  lU 

".'.■J 

.  10.  U,  4J.  Ill,, 

n,  SM.  Kg.  iii.l 

H(,   tU,  Mt,  Mt,| 

IM.  108,  *».  W*J 

a.  «ii.  *n,  Ml,sl.^ 


CHAMPION, 


}.  lOX,  wo,  IH,   IM,  ITt. 


1  >" 


H«LF  RWD,  mH,  UNO    HALF  OVAL  lAIS. 


THE  DAELASTON  STEEL  i.  IRON  COMPANY,  LIMITH), 

AVEDNESBURY. 


By  B.0JB1          I^^BwBHh           Command. 

JOSEPH  „GILLOTT'S 

steel"pens.                ! 

SOLD  Ur  ALL  DEALR/tS  Tllliurollfl'T   THE   W^nil).                            I 

Hf  «u.„m™. 

a^^-^-^E^i 

miu 


St.  Ann's  Square, 
MANCH  ESTER, 


4 


^  JOM  HORSLEY, 

'RON    AND    METAL    BROKER, 

IANB 
COMIISSIOI  A&EIT. 

iTIMATES,  Prices,  Sections,  and  Drawings  forwarded 
upon  application  for  all  descriptions  of  Machinery,  Tools, 
Iron,  Troiiicorh,  and  Colliery  or  Bailu-ai/  Afata-iai-'. 


lATlQNS  AND  ORAWINSS  COPIED  FOR  ANY  KIND  OF  WORK  IN  ANY  PART 
OF  THE  COUNTRY, 
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DESCRIPTION   WITH    SECTIONS 


OF 


I  E  O  N 


ROLLED  BT 


¥.  Barrows  &  Sons 


BLOOMFIELD  IRON  WORKS, 


TIPTON, 


ST.A.FFORI>SB[IZ^E 


MANUFACTURERS  OF  ALL   KINDS  AND   SIZES  OF 

Merchant  Iron,  Baxs,  Hoops,  Strips,  Plates,  Sheets,  and 

Tee  Iron,  &c.  &c. 
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WILLIAM   BABBOWS  &  aOT!fB-c(mtinufd. 


SIZES. 


EUTS. 


in.  wide  to  -^  in.  thick 


99 


9) 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


6 
TV 


I 


A 


f 
I 
f 
i 


1 

U 
If 
H 

2 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


2^  in.  wide  to  2^  in.  thick. 


n 

99 

2i 

99 

s 

99 

23 

99 

H 

99 

3 

99 

H 

99 

H 

19 

H 

99 

H 

99 

4 

99 

H 

99 

H 

99 

H 

19 

^ 

99 

4 

99 

4J 

99 

4 

99 

5 

99 

3 

99 

H 

99 

2 

99 

H 

99 

2 

99 

H 

99 

H 

99 

6 

99 

2i 

9f 

6i 

99 

H 

99 

7 

99 

H 

99 

n 

99 

1 

99 

E0TJNDS.-4  in.  to  4  in.  diameter. 

SQTIAEB&— yV  in.  to  3J  in.    „ 

OTALSi — ^  in.  to  1  in.  wide ;  any  thickness. 


Adverti$ements. 


WILUAJC  BABBOWS  &  80NS^«w(<»»«i. 


SIZES. 


EALF-lU)Uin)S  and  I&LF-OTALS,  t  e. 


wnn. 

THIOK. 

wros. 

THICK. 

wnn. 

ma 

^  in. 

X^in.to^in. 

i  in.  X 

^  in.  to  fin. 

Jin.x  ^  in.t( 

>|i]] 

5 
IB    II 

X  i     „ 

i„ 

A  II    X 

A     II 

ill 

1   II  X  j^     ,} 

7 

1  » 

X  i     „ 

i» 

1    ,1    X 

*   « 

ill 

^      II  X-iV    II 

i. 

A» 

xA    » 

Al> 

Hii     X 

i  .. 

in 

1^  II  X  i     „ 

i> 

liin. 

X 

J  in.  to 

^  in. 

Sections  118  to  l20 

H   » 

X 

i   .. 

t .. 

II 

121  „  123 

If   » 

X 

1   ,. 

7 
TB"  II 

II 

124  „  125 

2     „ 

X 

1    » 

II 

126 

2i   „ 

X 

f   ., 

II 

127 

3     „ 

X 

f    ,. 

II 

128 

3     „ 

X 

1    » 

I) 

129 

E 

OJ'-IIOU^DS,  Square  Edg 

ecL 

'              ^ 

■*s. 

l<rom  1  inch  to  3  inches  wide.     Sections  130  to  186. 


AKQLE  JSm,  Equal  Sides. 


From  I  to  4  inches.     Sections  1  to  66, 
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WILLIAM   BABBOWS   &   B01SS-<(mtinued. 


SIZES. 


ANQLE  niON,  Uneqiial  SidecL 


[J  in. 

X 

Jin. 

2^  in.   X   2    in. 

3^  in.   X 

3    in. 

i,. 

X 

1    „ 

3    „     X   2^  „ 

4    „     X 

3    „ 

i„ 

X 

H,. 

H  »     X    1*  .. 

4    „     X 

8i„ 

t  „ 

X 

H,, 

3i  „     X   2i  „ 
Sections  67  to  103. 

1*     X     li 


.    in.    X    1    in. 
«     X    IJ  II 
^    ,y     X    1-^  II 


MQLE  ntON,  Obtuse. 
I         2i     X     2i         I 

Sections  104|  105|  106. 

TEE  mas. 

1^  in.    X    1^  in. 

Ij     II      X     ±2    II 

IJ   I,    X   2     „ 
Sections  Noa.  107  to  117. 


2i     X     2i 


1^  in.    X   2    in. 
(Beveled  top) 

2ji  in.    X   3^  in. 


BETELLED  TTSJ!  DLOIT. 


\ 


From  1^  in.  to  6  in.  wide.  Sections  Nos.  195  to  218. 

CTJBYED  TTSE  and  BOAT  OUIBJ)  DLON. 

Sections  187  to  194. 

EOTJim-EDGED  FLATS. 

I  in.  to  2^  in.  wide.      -    Sections  219  to  228. 

BEYELLED  and  STOCK  HOOP  DLON. 

From  1  to  2i  in.  wide.         Sections  229  to  252. 

FI£E  BABS. 
From  3  to  4  inches  wide.  Sections  257  to  263. 

SASH  JBJOiS.         Section  256. 

TIP  lEOir.  Sections  253|  254|  255. 


A  dvertuemen  H, 


JOHN  BAGNALL  & 

LIMITED. 

GOLD'S  HILL 

^IRON    WORKS, 
WEST    BROMWICH. 


MANAGING    DIRECTOR, 


JOSEPH     NAYLOR,     Es( 


BRAND       »    ^     'BAGNALL.' 
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JOHN    BAGNALL    &    SOliS-continued. 


'  FOLLOW/NO  ARE   THE   PRESENT  PRICES  OF 
JOHN  BAGNALL  &  SONS,  LIMITED:- 


Per  Ton 

TS — 1  to  6  in.  flac 

£    s. 

d. 

\  to  3  in,  round  and  square 

... 

14    0 

0 

i  i  1,  and  |  flats. 

3i  3i,  3f,  and  3^  in. 

... 

14  10 

0 

charged  according  to  thickness. 

3|,  3f,  3|,  and  4  in 

•  •  • 

15    0 

0 

cut  to  exact  lengths,  5s.  per  ton  extra. 

4^,  4],  4f,  and  4 J  in. 

... 

16    0 

0 

4§,  4f,  and  5  in 

... 

16  10 

0 

5 J  and  5^  in.,  round  only    ... 

••  • 

17  10 

0 

5|  and  6  in.  ... 

... 

18  10 

0 

6J  and  6^  in.            

... 

19  10 

0 

Tfsi            i»        ir^i        and 

i 

£14.  10s.,  £15,  £15.  10s.,  and  £16. 

6|  and  7  in 

20  10 

0 

7^  and  7|;  in.            

21  10 

0 

7,  8,  and  9  in.,  flat 

15    0 

0 

ming  Bars    

14    0 

0 

>le  Bars         

14    0 

0 

ting  Bars      

14  10 

0 
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JOHN    BAQNALL   &   SOUS— continued. 

£    s 

J^Q3 V  x}cu~0  •••  ••*  ***  ***  *•*      *'*^     ^ 

Horse  Shoe  Bars        15  i( 

Best  Horse  Shoe  Bars,  £1  per  ton  extra 

Best  Bivet  Iron 15  lO 

Best  Best  Rivet  Iron,  £2.  10s. 

Best  Boiler  Strips      ...       17  lO 

HoopS,6to3f in.wide,notthinnerthanl4W.G.  15    0 


„        3i  to  2i  in. 

wide, 

11 

15 

15 

0 

„        2  to  If  in. 

1^ 

11 

17 

15 

0 

„        1^  to  If  in. 

1^ 

11 

18 

15 

0 

„        1:1;  to  1  in. 

^1 

11 

19 

15 

0 

11        1  ill- 

11 

11 

20 

16 

0 

n        1  in- 

11 

11 

20 

17 

0 

11        f  in. 

11 

11 

20 

19 

0 

11        4  in. 

11 

11 

20 

21 

0 

Best  Hoops,  £1  per  ton  extra. 
Hoops  thinner  than  the  gauges  men- 
tioned to  be  charged  extra  10s. 
per  ton  each  gauge  to  20  W.G., 
and  20s.  per  ton  each  gauge  thinner 
than  20  W.G.,  cut  to  exact  lengths 
5s.  per  ton  extra. 

Singles,  to  20  in.  W.G 16  10 

Doubles,  24  in 18    0 
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JOHN    BAG N ALL    &    SOHS-continued. 


•  •  • 


•  •  • 


tten,  27  in. 

£1  per  ton  extra  for  each  gauge  above 
27  G.W. 

iler  Plates,  to  4  cwt. ...       

Best  Plates  £\  per  ton  extra. 
Best  Best  do.,  £2  per  ton  extra. 
Plates  above  4  cwt.  and  not  exceeding 

5  cwt.,  £\  per  ton  extra. 
Do.  5  to  6  cwt.,  £2. 10s.  per  ton  extra. 
Do.  6  to  6^  cwt.,  £3. 10s.  per  ton  extra. 
Do.  6^  to  7  cwt.,  £4. 10s.  per  ton  extra. 
And  £1  per  ton  extra  for  each  ^  cwt. 
Plates  15ft.  long  and  above  4  feet  wide, 

£2  per  ton  each  extra. 
Cutting  to  irregular  shapes,  £\.  10s. 

per  ton  extra. 
^le  Rails,  12  to  28  lbs.  per  yard 

sli  Iron ... 

Lgle  Bars,  1  to  4  in.     ... 

st  Angle  Bars,  |  to  4  in. 

•S  strip,  3  to  6  in.  wide 

6J  to  8^  in. 

AT  OUR  WORKS. 


... 


... 


)) 


£    s.   d. 
19  10    0 


16  10    0 


14 

10 

0 

15 

10 

0 

13 

5 

0 

13 

15 

0 
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THE 


CHEQUE    BANK, 


ITS 


OBJECTS  AM)  ADVAOTAG 


SUBSCRIBED  CAPITAL,  £200,000. 


Trustees  of  Guarantee  Fund  of  £100,000  Consols. 

ROBERT  DALGLISH,  Esq.,  MP. 
CUTHBERT  E.  ELLISON,  Esq.,  J.P. 
SAMUEL  MORLEY,  Esq.,  M.P. 
W.  H.  SMITH,  Esq.,  M.P. 

Directors. 

GEO.  WODEHOUSE  CURRIE,  Esq.,  Chairman. 

ALEXANDER  GRANT  DALLAS,  Esq.  (late  Governor  of  tihe  Hudaoft'k 
Bay  Territory). 

Lord  GEORGE  HAMELTON,  M.P.  for  Middlesex. 

JAMES  HERTZ,  Esq.  (late  of  Messrs.  R.  Dalglish,  Falconer,  &  Co.>| 
Managing  Director. 

ARTHUR  J.  LEWIS,  Esq.  (Messrs.  Lewis  &  AJlenby). 

W.  F.  SCHOLFIELD,  Esq.  (late  of  Messrs.  A.  and  S.  Hemy  &  Co) 

SIDNEY  YOUNG,  Esq.  (late  Young,  Son,  &  Magnay). 

Secretary  and  Accountant. 
SYDNEY  J.  NICOLLE,  Esq. 
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THE    CHEQUE    EkHK-continued, 


Head  Office. 
PALL  MALL  EAST,  S.W. 

City  Office. 
124  CANNON  STREET,  E.G. 


,  Money  can  be  paid  to  the  credit  of  the  Cheque  Bank  at  its  own 
£ces  or  at  any  of  the  following  Bankers,  where  the  funds  of  the  Cheque 
ink  will  be  deposited  : — 

THE  BANK  OF  ENOLAND. 

THE  WESTERN  BRANCH  OF  THE  BANE  OF  ENGLAND, 

Burlington  Gardens,  Bond  IStreet. 

OLTN,  HILLS,  &  CO. 

WILLL&HS,  DEACON,  &  CO. 

NATIONAL  PBOVINCIAL  BANE  OF  ENGLAND. 

DIMSDALE,  FOWLEB,  BABNABD,  &  CO. 

CONSOLIDATED  BANE,  LIMITED. 

ALEXANDEBS,  CUNLIFFES,  &  CO. 

NATIONAL  BANE  OF  SCOTLAND. 

JAT,  cooEE,  Mcculloch,  &  co. 

ALLIANCE  BANE,  LIMITED. 

HEBBIES,  FABQUHAB,  &  CO. 

B.  TWINma  &  CO. 

BANSOM,  BOUYEBIE,  &  CO. 

cm  BANE. 

NATIONAL  BANE. 

UNION  BANE  OF  SCOTLAND. 

MANCHESTEB  AND  8ALF0BD  BANE. 

MANCHESTEB  AND  COUNTY  BANE. 


Additiom  to  this  List  will  be  published  from  time  to  time, 

F 
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RYLANDS    BBOTHEES, 

LIMITED. 


PRICES    OF    IRON    WIRE,    &c. 

These  Prices  are  obtained  direct  from  the  Finn. — July  10,  1873. 


Beat 


Iron  Wire. 


Per  Bandlc  of  63Ibe. 

lU.  9d. 

Noa. 

0to6 

Per  Bundle  of  6:ilbe. 

138.  M. 

Noe. 

13 

Per  Bundle  of  601bs. 

18s.  9(1. 

Noe. 

20 

BRIGHT  OR  AN'NEALRD. 

128.  ()d.  128.  3d.  128. 6d.        18e.  Od.        13s.  3d.       13&  6il. 

7  8  9  10  11  IJ 

148.  3d.  14s.  9d.  lAs.  6d.        IGs.  3d.        17k.  Od.       178. 9d. 

14  15  16  17  18  19 

19s.  9d.  208.  9d. 

21  22 


C^harcoal  Wire    6s.  per  Bundle  extra 

Tinned  Wire  68.         „  „ 

Tinded  ChArcoel  Wire ....  I'is. 


>» 


Best  Selected 


Coppered  Wire 9d.  per  Bundle  eitn. 

Wire  dmwn  to  pnttem . .     8d. 
Charcoal  Half-round  Wire  lOs. 


»» 


Spring  'Wire. 


Per  Bundle  of  681bs.        128.  8d.        128.  6d.        128. 9d.        128.  9d.        128.  9d.        13s.  Od.       I38.6d. 
Nos.         0to6  7  7i  8  8§  9  10 

Charcoal  Siiring  Wire    68.  per  Bundle  extra. 

Coppered  Spring  Wire 9d.         „ 


tt 


Best  Best  Prepared  Bright    I  |Rl    Fencing  Wire 

Nos.    0  to  6    £19    15    0    pw  Ton. 


7  to  8    20    15    0 


»» 


Best  Best  Annealed  Drawn 


Fencing  Wire. 


Nos.  0  to  6 £18    r>    0  per  Ton 

7 19    0    0 

H      19  l.-i    0 

9       i»0     5    0 

Dix>piDg  in  boiling  oil,  5s.  per  ton  extra. 


» 


No.  10 £21    r»    0  per  Ton. 

11 21  1.-.    0 

12 22 


5    0 


Best  Best  Drawn  Oalvanized 


Fencing  "Wire. 


Nos.  1  too  £22    0    0  per  Ton. 

7      23    0    0 

8      23  15    0 


No.    9  ..£24  13    OpffTlB. 

10 25  15    0       - 


Boiled 


WI  W 


Fencing  Wire. 


BLACK. 

Nos.  1  to  4 £15  10  0  per  Ton. 

5      IC    0  0 

6       IG  15  0 


Best  Best  Oalvanized 


GALVA>1ZBD. 

Nos.lto4    £19  15  0  per  Toe 

5       2<J    5  0 

6       21    0  0 


w 


n 


Fencing  Strand,  7  Fly. 


Per  Cwt.        27?.  9d.    2a'?.     28s.  Cd.    298.    SOs.  6d.    31s.  3d.    32s.  3d.    348. 
Nod.  012  3  4  5  67 

All  Sizes  and  Plies  quoted  for  on  application. 


358.  9d.    368.  6d.   ^ti^ 
8  9        le 
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BYIiANDS   BBOTHEBS,  IilMlTT^D—coniinwd. 
PRICES    OF    IRON    WIRE,    &c. 

Machine-Cut  Fencing  Staples. 

PcrCwt.    238.  6d.  23s.  Od.  288.  6d. 

Nos.    5  and  6  7  8 

Oalranized  Staples,  Is.  6d.  per  cwt.  cxta^.  Stratntno  Screws,  15s.  each. 

Iron  Kegs  to  hold  1  cwt.  of  Staples,  2s.  3d.  each. 

Best  Best  Drawn  Killed  (^ j  Qalvanized  Telegraph  Wire. 
(Joined  in  Half -mile  Lengths  to  No,  9  inclusive  with  Bylands*  Patent  Joint,) 


2lci.0to6     £24    6    OperTon. 

7&8     25    5    0       „ 

9  26    0    0        „ 


No.  10 
11 
13 


£26  15 

0  per  Ton. 

27    5 

0       „ 

28    5 

0       „ 

Best  Refined  Telegraph  Wire,  £3  per  ton  extra. 
Charcoal  Telegraph  Wire,  £10.  lOe.  per  ton  extra. 


Best  Improved  ITrA  Galvanised  Wire. 


Bundle  of  63  lbs.  148.        14s.  .3d.        14s.  6d.        15s.        158. 6d.        15s.  9d.        16b. 

Nos.  0to6  7  8  9  10  11  13 

Bundle  of  63  lbs.  168. 3d.     168.  9d.       17b.  Od.     18s.  6d.     19b.  9d.       308. 6d.    31s.  3d. 

Nos.  18  14  15  16  17  18  19 

For  Doien  Ibe.  4b.  lOd.  5e.       Ss.  Sd.        58. 9d.       68.        68. 6d.       Ts.  6d.       8s.  3d.       9b. 

Nob.    30  21  23  28  24  25  26  27  28 


Annealed  Tinned  [xY,]  Iron  Wire. 


Per  Doxen  IbB.  5b.       Ss.  8d.  58. 6d.        58. 9d.       68.       Ob.  6d.       78.       78. 6d. 

Nos.  18  19  20  21  22  23  24  25 

Per  DosBen  lbs.  8b.  Sd.    Os.  9d.  10s.  9d. 
Noe.                              26           27  28. 


Best  Weaving  |{P.1  and  Binding  Wire. 


FferDoxenlbB.  48. 4d.  48. 7d.  4b.  lOd.  58.      68. 5d.      6s.  8d.      68.  lid.     7b.  3d. 

Nob.  23            24  25  26          27            28              29             30 

TarDooenlbe.  78. 5d.      78.  lid.      88. 8d.  98.  8d.  lOs.  lid.      128. 5d.     188.  lOd.    15b.  lOd. 

Nob.  81             82             88  34                35                36               36^             37 

OOMurooal  Wire  to  No.  26,  Is.  Id.  per  dozen  extra. 

BottUng  Wb«  cut  in  lengths,  6d.  per  dozen  extra.    Thicker  Wire  Is.  6d.  per  handle  extra. 

Win  wound  in  \  and  1  lbs.  Is.  6d.  per  bundle  extra ;  \  Ibe.  2s.  per  bundle  extra. 

WIvB  wound  in  1  and  2  oz.  banks.  Id.  per  lb.  extra. 

Dndley  Bagging,  8d.,  Cotton  Bagging,  Ijd.  per  bundle  extra. 

FHwring,  Id.  per  bundle  extra. 

Delivered  Free  in  Liverpool  or  Manchester, 

If  in  London,  158  per  ton  extra,  or  for  5  ton  lots  12s.  6d.  extra,  f .o.b. 
If  in  Bdinburgh,  36s.  8d.  per  ton  extra,  or  for  3  ton  lots  18b.  4d.  extra. 
If  in  Dublin  via  LiTerpool,  158.  per  ton  entra. 
If  In  Dublin  via  Holyhead,  188. 4d.  per  ton  extra. 
If  in  Glaagow  :— 

By  Steamer,  lOs.  lOd.  per  ton  extra. 

By  Rail,  21b.  8d.  per  ton  extra,  or  for  3  ton  lots  15b.  extra. 
If  in  Hull,  208  per  ton  extra,  or  for  2  ton  lots  lOs.  extra. 

Terms  of  Payment, 

3}  per  cent  for  oaah  on  10th  of  month  following  delivery. 

f2 


LANESFIELD 

IROI   WORKS, 

WOLVERHAMPTON. 


BRAND,  ___ 

..,   „     '  ^M     STAFFORDSHIRE 

W.  G.  M.,         ^^ 


IWILLIAI  &.  lEREIlAIf 
llhiiuifactuics  ;it  tbc  ;ibol)c  BTHorlis 
BOILER    PLATES, 
TANK  AND  GASOMETER  PLATES, 


Advertisements,  Ixxxv 


WILLIAM  G.  TiSIEBBiyLAN-continued. 


EUSSIM  ROOFING  SHEETS, 

SHEETS  FOR  GALVANIZING 

AND  AIL  OTHER  PURPOSES, 

BEST,    BEST    BEST,    AND    BEST    BEST    IBEST. 

ALSO 

ALL  KINDS  OF  SHEET  IRON 

FOR   STAMPING   PURPOSES. 

HOOPS    OF    ALL    KINDS, 


AND 


Strip  for  Locomotive  and  Gas  Tubes, 

BARS,    ROUNDS, 
SQUARES,     AND     FLATS, 


BEST   AND    BEST    BEST 


A  ilcerliseintnts. 


I  OONSETT 

'iron  company, 

LIMITED, 

CONSETT.   DURHAM., 


THIS   COMPANY   ARE 


COAL  0¥lfERS  Aim  MAKERS  OP  COKI, 

PIG   IRON.    RAILS, 

AND 

PLATES     FOR    SHIPBUILDINO    AND    ENGINrERtm 
PURPOSES. 


They  Mauufaotnre  Plates  of  the  Hiohest  Qdality,  such  as  are  1 
by  the  English  and  Foreign  Govcmments, 


THFl-  CAN  PRODUCE 


1,200   TONS   OF   PLATES   WEEKLY, 


ire  vmi  I 

i-YTj 


OFFICES— 

COSMKTT.    UrBMAM. 

I.0]V1>0:«  :     IIM    CA^HOX    NTHEET. 

eLAHGOIV :    10»    Bt'C'HAWA:^     liiTREET. 

IVEYrC'AttTI.E-0::V-XYXE:    lO    CiHEY    STUEEX. 


Advertisements,  Ixxxvii 


&TJEST    BEOTIERS  &  CO. 

(ESTABLISHED  1854), 

CHILLED  AND  GRAIN 


EOLLS, 


ryi 


TOOTH   WHEELS, 

SHAFTING,   &    MILL  &   FORGE 


ROLLS    TURNED    TO    ANY    SECTION    AND 

FOR    ANY    PURPOSE. 

TRAINS  OF  ROLLS  FITTED  UP  COMPLETE. 


VICTORIA  IRON  FOUNDRY, 

WEST   BROMW/CH. 


IHAYWARD  TYLER  &  Co., 
SANITARY      ENGINEERS, 
(ti  *  b-'t  UPPER  WHITECKOSS  STEEET, 
LONDON. 
CLO 


CLOSETS,  CEraALS,   AKD  LAVATOET  FITTniaB. 


HAIWAED  TILEE  &  CO, 
[ERAL   ENGINEKRS, 

d   85   UPPER    WHITE0R0S8    STREET. 
LONDON. 


flAULIC    POWER    PUMPS. 


MAKERS     OF 

HYDRAULIC    PRESSES 

COTTON, 

WOOL, 

HAY, 

HIDES. 

OILS, 

SEEDS, 

ETC.    ETC. 


fe=-=^  -                          ■ 

BOILER  PROVERS, 

m 

GAUGES, 

^M, 

SPRING  BALANCES, 

l?i^   ■-, 

SAFETY  VALVES, 

■Pb^r" 

STEAM  ENGINES, 

BH^ 

BOILERS, 

L 

AND  STEAM  FITTINGS. 

HAYWARD    TYLER   &   CO, 

^    HYDRAULIC  ENGINEERS, 
84  and  85  Uppei  'WMtecross  Street, 
LONDON, 


SOLE    MAKERS    OF 


No  Tappel-valvos, 
Rods,  or  Gear, 


Simple  and  Edicien 


THE    ONLY 

DIRECT     ACTIN 

STEAM     PUMP 


"hay 


HAYWARD    TYLER  &   Co. 

(ESTABLISHED    1813), 
THE  OtDEST  MAKEES  IS  TEE  KDJOMII  OF 

;ODA-WATER     MACHINER 

IN    ALL    ITS    BRANCHES, 

84   AND    86    UPPEB    WHITEOBOSS    STREET, 

LONDON. 


SODA-WATER  MACHINE. 


PA  TENT  BOTTLING 
MACHINE. 


LONDON,  1862. 


PARIS,  1867. 


THE 


PATENT 

NUT  &  BOLT  CO. 


LIMITED, 


Advertisements.    '  xciii 


CHE   PATENT  NUT  AND  BOLT   CO. 

Continued. 


MANUFACTUKERS  OF  ALL  KINDS  OF 


AILWAY  FASTENINGS, 


INCLUDING 


LE  PLATES,  FISH  BOLTS, 


FANG    BOLTS 


AND 


STRAP   BOLTS, 

IP   HEAD    AND    DOG    HEAD 

SPIKES. 


THE    PATENT    NUT   AND    BOLT  CO. 

C'<"itinue<l. 

Boulous,   Ecrous,   Crampons,   Ecliageg 
Placques   de   Jointes- 


^oltjcit,  ^uttcni,  Jliigclii,  ITa; 
winterings,  |.)l;ittm. 


Advertisements.  xcv 

E    PATENT    NUT    AND    BOLT    CO. 

Continued, 


^VORKS : 

london    Works,    Birmingliaiii. 

Stour  Valley  Works,  West  Bromwich. 

Midland  Works,   Soho,   near  Birmingliam. 

Cwm  Bran  Works,  Blast  Pumaces, 

Collieries,  and  Boiling  Mills, 
near    Newport,    MonmouthsMre. 


AGENCIES: 

24  Budge  Bow,  Gannon  Street,  London. 

11    Tlie    Temple,    Sale    Street,    Liverpool. 

ansfleld  Chambers,  St.  Ann's  Square,  Manchester. 

40  Sandhill,  Ifewcastle-on-Tyne. 

10  ITorfolk  Street,  Sheffield. 

147  Trongate,  Grlasgow. 


RESS- 

CHIEF  OFFICES,  LONDON  WORKS, 

NKAR     BIRMINGHAM. 


I 


.^<'^L.»^^ 


BIRCHILLS 

^  MANUFACT- 
STAFFORDSHIRE   SHEETS 

BEST     HOOPS 


NDwWALSAl 

-URERS  OF" 
AND  BARS  BEST 
&CAS  STRIP. 


GEO.  STRATHERN  &  CO., 

IRON    AND     METAL    BROKER 

COMMISSION    AGENTS, 
29  WATERLOO  STREET,  GLASGOW. 


AgenCa  tor  tha  Sale  of  every  dBBetiption  of  Iron,  Iron  Win,  Cnn  I 
Steel  Wire  Bopei,  Tin  Flatea.PiK  uid  Sheet  I>ead,  Bed  and  mila 
Iiead,  Dltharge,  Copper,  Zinc,  Spelter.  Ao. 


EDMUND  DENT, 

BANK    TERRACE,    HECKMONDWIKE, 

IRdX  AND  METAL  MKRCHANI  ANI>  BKOKEE. 

Oenerftl  Commission  Agent  for    Broiw,   Copper,  uid  Iron  Tubes  of* 
deBDription,  Bolts,  Nuts,  Screws  uid  Kails,  LooomotiTe  En[lM 
Frames,  w  beets,  uid  Axles,  Springs,  Steel,  Ao. 

Jgnilfor  W.  H.and  Gro.  Daava,  Miilon  and  Eltnar  Itvn  Sf'orii.ium  Btro^ 

aha  tht  Trent  Iran  Corfpan;/,  and  tlit  Dti\hy  Inm  Companf, 


Advertisements.  xcvii 


IRON   WORKS,    BRIERLY  HILL, 


MANDFACTUEE 


WROUGHT    IRON    SHAFTS, 


CRANK  SHAFTS  FOR  MARINE  ENGINES, 


PISTON  BODS,  COANECTIBQ  BODS, 


AiLL  ygs  m©m  ©?  TiHig  la^sest 'Wgasi^TS  &^m®  soses. 


MANUFACTURERS     BY     APPOl NT  KENT 

OF 

GRIFFITHS'  PATENT  PUDDLING  MACHINE. 


HUBDLBS    AND    IBON    FENCING    OF    ALL    KINDS, 


IlfCLUDINO 


WIRE  FENCING  FOR  PARKS  AND  ESTATES. 


FBIOBS     FOB     FSNCING     PABK8     AND     ESTATES     WILL     BE 

TOBWABDBD    TO     NOBLEMEN    AND    OTHEBS    TO    ANT    FABT 

OF    TdE    UNITED    KINGDOM    ON    APPLICATION. 

O 


Patent  '  Sicker. '  Double  Grip  Bolt  Fire 
and  Burglar  Proof  Safes, 


MAIfUFACTURED   BY 


JAMES  FELTON  ELWELL, 

VULCAN     WORKS, 
BIRMINGHAM, 

InTentor,  Patentee  and  Sole  Slanuflactaier.' 


LIST  OF  PRICES  FREE  ON  APPLWATfOlf. 


E.  Gives  Best    Price    for-  Second-hand 
Rails,  also  Cast  and  Wrought  Iron 


a  or  R^ected   I 


SUMMEE    HILL 

IRON     AVORKS, 

Tl  PTON, 

MANUFACTURERS    OF 

Bitr  Tro)i,  Plating,  IJorse  S/ioe,  Sherp  Shear,   Chain  and 

Scroll  Iron.     Small  Rnunch,  Sqttaret,  Half  Rounds, 

Half  Ovals,  Ovals,  Fender  Mtnddings,  Fencing 

a7ul  r^rawing   Wire, 

AXD    OF 

Angles,  EiTet  Irou,  and  Boiler  Plates, 

or  Beer,  Best  Best,  Treble  Ce-t,  on.l  TuHe  Dc.-i  L.M.  Qiiai;!;*)-. 


A  doertheme  n  ts,  ci 


THOMAS  L.  NICKLIN, 

CROWN    IRON   WORKS, 


SMETHWICK, 


HA^UFACTUBES 


BAKS,    ANGLE    IKON, 


SMALL    ROXTNDS    AND    SQUARES, 


PLATING    BARS,     AND    RIVET    IRON, 


BEST  Aim  BEST  BEST  BEST, 

IRON     OF     ALL     KINDS. 


POSTAL   ADDRESS, 


SMETHWICK. 


lQ   trains  stop   at   SMETHWICK  STATION,  wMch  is 
distant  only  five  minutes'  walk  from  the  Works. 


•  ESTABLISHED  1770. 

JOHN  &  EDWIN  WEIGHT 

HAirUTCTUSEBS   07 
EVEBY  DESCRIPTION  OP  IMPROVED 

PATENT  FLAT  &  ROUND  WIRE  ROPES 

From  the  very  betC  quality  of  Charcoal  Iron  and  Strel  Wirt ; 

PATENT  FLAT  &  ROUND  HEMP  ROPES, 

Ships'  Rigging ;  Signal  and  Fencing  Strand ; 

Lightning  Conductors ;  Steam  Plough  Ropes,  made  fnun 

Webster  &  Horsfall's  Patent  Steel  Wire;  Hemp, 

Flax,  Engine  Yam,  Cotton  Waste, 

Tarpauline,  Oil  Sheets,  Brattice  Cloths,  &c. 

UNIVERSE    WORKS  :- 

MILL-WALL,  POPLAR,  LONDON. 

UNIVERSE    WORKS  :- 

GARRISON    STREET,    BIRMINGHAM. 

CITY    OFFICES  :— 

5,  LEADENHALL  STREET,  E.G. 


Advertisements.  ciii 


JOSEPH    PEARSON, 


MAKES   AT 


/VINDMILL    END    FURNACES 


Nos.  1,  2,  and  3 


yiELTING  PIG  lEON, 


Strong  Forge  Mine  Iron, 


•A^^) 


THER    KINDS    OF    PIG    IRON. 


The  Eail  of  Dudley's  TUCK  COAL 

is  used. 


^         IRON-MASTER,  <: 

BATMAN'S  HILL  IRON  WORKS, 

BRADLEY, 
STAFFORDSHIRE, 

MANUFACTURES 


BKT  i-VD  ERST  BEST  BEST 


SHEET-IRON,    TANK     PLATES, 

GAS   HOLDBB   IBON, 

AND  ALL  KINDS  OF 

BEST    SHEET    IRON 

GALVANIZING  PURPOSES.' 


POSTAL    ADDRESS:— 

BATMAN'S   HILL, 
Bradley, 
Staffordshire] 


Advertisements.  cv 


IE  PEESEFTATIOir  CLOCKS,  WATCHES  &  JEWELLERY. 


k'%^V^^^V^^^^M^trf^M^«^^«^^N^I# 


SWINDEN  &  SONS, 


( EstabUshed  1825), 


27   TEMPLE    STREET, 


BIRMINGHAM, 


Invite  an  inspection  of  their  Large  and  Valuable 


Stock  of  Presentation 


iOCKS,  WATCHES  &  HIGH-CLASS  JEWELLERY. 


MUSIC  BOXES  OF  EVEBT  DESCBIFTION. 


LARGE  ASSORTMENT  OF  VIENNA  REGULATORS 


JUST    RECEIVED. 


SWINDEN    &   SONS. 


SAMUEL  m 

IRON  MERCHANT  i 

WOLVERH. 


HiEMATITE,   AKD  OTEEK  B] 

CHARCOAL    AND    HyEM, 

FOR    UALLEASLi 

AND    OTHER    P 

HyEMATITE   BLAST  & 

SOETH  STAEFOKDSB 
Axan  'FTJTyMyu. 

NORTHAMPTONSHIRE 
DURHAM   AND,  O 


^gciit    for    1 

Burrow  Heematite  <! 


Advertisements.  cvii 


OSEPI  BAXEE, 


ALBERT  BUILDINGS, 

QUEEN  VICTORIA  STREET,   MANSION  HOUSE, 

LONDON,  E.G., 


Supplies 


ALL    KINDS    OF    IRON, 


INOLTTDINO! 


STAFFORDSHIRE  BARS,  HOOPS,  NAIL  RODS, 

BOILER  AND  TANK  PLATES, 
lEETS,  CHANNEL,  ANGLE,  AND  T-IRON,  ETC. 


AGENT  FOR 


lOMPSON,  HATTON,  AND    CO., 


OF  THB 


BBADLEY    TIN-PLATE    WOBES,    BILSTON, 

AND 

BBOADWATXB.    NSAB   KIDDEBMINSTBB, 


BARROWS  &  ^ 

ENGINE 

ilANUFACT 

PORTABLE  STE. 

WITH  QEAK 

WIND 

Pumping,  and  0 

ALSO 

COMBINED    MILLS 

(  With  or  mthoui 
For  ffiindlLg  Slag,  Ss 


BUILDERS'  AND  CONIRJ 


WORKS  -Bi 

Catalogues  free 


COlfSETT  IRON  COIPANT, 


LIMITED, 

CONSETT,  DURHAM. 


II  THIS  COMPANY  ARE 

AL   OWNERS  &  MAKERS  OF  OOS 
PIG    IRON,   RAILS, 


PLATES    FOR    SHIPBUILDING   AND 
■       ENGINEERING  PURPOSES. 

THET  MANUFACTURE 

LATES    OF    THE    HIGHEST    QUALITY, 

SUCH  AS  ARE  USED  Br  TUE 
ENGLISH  &  FOREIGN  GOVERNMENTS. 

THEY  CAN  TRODUCE 

200  TOIfS  or  PLATES  WEEKLY. 


OFFICES- 
CONSETT,  DURHAM. 
LONDON:  118  CANXOX  STREET. 
GLASGOW:  ICG  BUCHANAN  STREET. 
KEWCASTLE-ON-TYNE:   19  GREY  STREET. 


ex  Advertisiments, 


IRON   MERCHANTS,  ^ 


Castle   Street,  Wolverliaiiiptoii, 


Keep  a  Stock  of  all  Kinds  of  Iron  in 


CASTLE  STREET  AND  ELSEWHEBE. 


Pia  IRON,  AND  MALLEABLE  CAST 


INCLUDING 


Lorn  Pigs,  H.C.M.  Hdematite, 


AND    MOST    OTHER     KINDS 


OF    ALI    THE    BEST    BRABDS, 


IS    CONSTANTLY    ON    HAND. 


HL  OF  Dudleys  Round  Oak  Bars. 

»B.     B.     H. 
THE     MITRE. 

&,  B.  THORIEYCEOFT  &  CO. 

"THE    WON,"  "JOHN    BAOHALL    It    SONS," 

[LLINOTON  RODS,"  "  MONMOOB  BARS  AHD  PLATES," 
LTEN  SHEETS,"  "  SNEDSHILL  WIRE  RODS  4  PLATES," 
nd    Hoops, 


ms',  Regen 
and  r 

IMANUI 


and   Pelsall    Bars,  Sheets,   i 
ost  other  descriptions  of  Iron. 

MANUFACTUEEBS     SUPPLIED    WITH 
COPPSXZ. 


5TAL    ADDRESS:— 


L 


WOLVEEHAlPTOir. 


cxii  Advertiiements. 


BAILEY,  TOIS,  &  Co. 


) 


LAURENCE   POUNTNET  HILL, 


LONDON, 


IRON  MERCHANTS 


J 


Shippers  of 


X^  jA-XZjiS 


AND  OTHER  KINDS  OF  IRON. 


Also  Ksliiiig  Plates  and  other 
Eailway  Appliances. 


ftJV  ^       ^ 


WALSALL, 


STA.T'i'Oxt.Tysinit.n. 


INCH,  JONES,  &  GOMpy- 

MANUFACTURE, 

AT  THE  ABOVE  WORKS, 

LATING    BARS, 

BEST  BAES  OF  AH  XimS, 

lall  rounds  and  squares, 

Privet  iron,  horse-shoe  iron, 
hoops,  etc.   etc. 


JSTAL    ADDRESS:- 

STAFFORDSHIRE  IRON   WORKS, 


i 


^-0 


■^k"VS 


THE 


AND    THB 

WITHYMOOR  I 


JOHN   DAWES 


UAITUFACTl 


BROMP 

Best  Plates,  Hoops,  Bi 
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JOm   DAWES  &  mi^-continned. 


Small  Rounds  and  Squares, 

MGLES,  AND  ALL  KINDS   OF   BEST   IRON 
SHEETS  &  BOILER  PLATES, 

Plating  Bars,  Small  Angles, 


AND 


.A^BTO^V       IXl0   2Nr. 


'ostal   Address, 

JOHN  DAWES  &  SONS, 

BROMFORD  IRON  WORKS, 

WEST  BROMWICH, 

STAFFORDSHIRE. 

h2 


!* 


ii 


Advertitetiit'it 


s.  enirriT] 

133  &  I 

GANNON   STR 

LOND( 

IRON   MER 


General  Meta, 


RAI] 


RAILWAY  AP] 


Railway  Plant  of 


Adverlistmenls. 

S.    GRIFFITHS    &    CO.— continued. 


BARS,  BOILER  PLATES, 

SHIP   PLATES, 

Sheet  Iron  of  all  Kinds, 

RUSSIAN   SHEETS, 
BLACK    PLATE   &  CANADA    PLATES; 

ANGLES,  T  IRON, 
3JAIL  RODS,  WIRE  RODS, 

FENCING    HODS   AND    ALL    KINDS 
or    WIRE; 

SCOTCH  PIG  IRON 

ALL  ENGLISH  BRANDS  OF  PIG  IRON. 


Sales  effected  of  all  kinds  of  Iron  Ore 
and  Iron  Stone. 


Shippers  of  Iron  to  all  parts  of  the  World. 


Advertiutnenti. 


THE 


^m 


€ffj 


(LIMITED),  y 


WOLVERHAMPTON, 


▲KD 


ORANGE  COURT,    LIVERPOOL. 


Proprietors  of  the 


ChiUington,  Bentley,   Capponfldd, 

and  Lea  Brook 

IRON    WORKS. 


Managing  Directors: 

Mr.  GEOEGE  BARKER  and 
Mr.  THOMAS  BARKER. 


Advertiaemenls. 


tHILLINGTON   COMPANY 

Manufacture    ai  theii*  -various   Iron   Works 

CMllington  Slit  Nail  Rods, 

Bars,  Bale-Hoops, 

TRAM-RAILS,    ANGLES, 

BOILER    PLATES, 
^££7"  IRON  OF  ALL  KINDS. 
I        Puddled    Steel 

PIG     IRON. 


t 


I 


Brands  ;— 

CHILLINGTON. 

C  C  LB 


rAdvtrtitaaatt.  ^^^^^^^^^M 

^        IRONMASTER,      ^ 


AlBEET  &  lOXIEY  HOIWORKS, 

IKCO  ^KXji  XZ'^T 

(Also  The  MOXLEY  BLAST  FURNACES), 

MASUFACrrUBES 

BEST    AND    BEST-BEST-BEST 

"boiler  platks, 

SHEET-IRON  OF  ALL  KINDS, 

[gasometek  sheets,  sheets  for  galvanizebs 

AND   COERCGATING, 
RUSSIAN    KOOFING    SHEETS. 


Advertisements. 


y 


DAVID     'ROSE— continued. 


ALVANISI  NG, 


SUGAR-MOULDS  FOR  TINNING, 
AN   AND  TANK   PLATES, 

ALL    KINDS    OF    BARS, 

lall  Eonnds  and  Spares  and  Fancy  Iron. 


GALVANISING     SHEETS 

le  at  the  AV'orks,  where  both  Galvanising  and  Corrngating 

are  carried  on  on  a  large  scale. 


I 


PIG     IRON 

b  also  made   at  the  Blast   Furnaces,  and 


FIRE    BRICKS 

for  Sale  in  the  district. 


STAL    ADDRESS:- 


I 


DAVID    ROSE, 


^DLEy e 
^  •"     'o. 


^' 


^^^"     CHAEGOAl,  lEOI,       ^^ 

FOOTBEY  COIPAFT  (IIIITEI), 
Bilston,  Staffordshire. 


BAHUEL  DICKENSON,  Iron 
Herch&nt  and  Broker,  Wolver- 
hampton. 

W.  HEKRT  HATTOK,  The 
Wergie,  Wolverhampton. 


riirtclors : 

JAIfES     LIQHT,     Jan.,    Im- 
fonnder,  Bradlej,  Bilston. 


£.     A.     WBIOHT,      Me 
Wolveihampton. 

|'i:m!icrs; 

The  STAFFORDSHIRE  JOINT  STOCK  BAKK 
(Limited),  Bilston. 


MANDPACnmERS   OF 


Cold  Blast  Charcoal   Fig   Iron, 

FOE  MALLEABLE  CASTIN&S, 

BRANDS:-BRADLEY    BRIDGE    CHARCOAL. 
BRADLEY    BRIDGE     MALLEABLE. 
BRADLEY    BRIDGE    H/EMATITE. 


ANNEALING   PANS  and  ANNEALING  OE 

GENERAL  IRONFOnNDEES  &c. 


^^^ ^^^. 


ETRURIA 

AND 

SHELTON    FURNACES. 
&MY  rOR&E,  STROir&  FOa&E, 

ANTJ 

^Mottled  Iron  are  made  Here. 

BRAND  "GRANVILLE." 

60,000  TONS  OF  PIG  IKON 
Per  ATiniiin  are  Produced  at  these  Works. 

ME.    PfiEDEEICK  WRA&&E, 

13  nis 
LORDSHIP'S      MANAGER. 

POSTAL    ADDRESS, 

Shelton  Coal  &  Iron  Works, 

HUH    STOKE-OH-TREUT, 

Staffordshire. 


AdvertUemenU. 


I 


^    e\RD   ANo   ^ 

m4^'  Co. 

IRON     MERCHANTS, 

2  LArKEICE  POTnmfET  HUL,  lOMOI, 


EAUS,  ROLLING  STOCK,  AP 

MANUFACTURED     IRON, 

MACHINERY  AND  METALS. 


CONTRACTORS    FOR 

EAIIWAT  &  EN&INEE: 
.    GAS    &    WATER    WORKS, 


mmi  lEOI  TEADE 


L  Kewspaper  exclusively  devoted  to  Iron  and  other  IMetals,  Steam 

ines    irnd    General    Machinery,   Steam   Tumps,   Metallurgy, 

Iron  Mines,  Metalliferous  Mines,  and  Malleable  Iron 

tnufacture. 

EDITED  BY 


SAMUEL  GEIFFITflS, 

AUTHOR    OP 
f  The  Guide  to  the  Iron  Trade  of  Great  Britain." 


i 


PuWislied  every  Saturday 

At  133   and   84   OANKON   STREET,  LONDON. 


'RICi:     £2    2s.     PER     ANNUM, 

Payable  in  Advance. 

SINGLE      COPY,      Is. 


0xxyi  AdvittuewMjUs, 


DISTRICT 


9rnn  anil  §M  €nwjm 


SMETHWICE,  near  BIBMINGHAM, 

MANUFACTUBE,  AT  THE 

District  and  Dudley  Port  Iron  Works, 

MERCHANT  BABS»  HOOPS, 

SHEET    IRON,    STRIPS,    ANGLES 

BOILER    PLATES, 

▲KD 

SMALL  ROUNDS  AND  SQUARES, 

ROOFING  SHEETS,  TANK  PLATES,  AND  QALVANIZIN 

SH 


TO       SPEOIFIOA-TIOrT- 


TRADE    MARK     Q'[5*!i' 

Da    K.    H. 


Smethwick  Railwaij  Station  a  few  minutes  only  from  the  Works. 


Postal  Address, 

SMETHWICK,   near   BIRMINGHAM. 
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JEREMIAfl   DIMMACK, 

Iron  Merchant, 

wmmmiM,  staitoedshiee. 


ALL    KINDS    OF    BAB    IRON 

ARE 

KEPT    IN    STOCK 

AND 

DELIVERED    IN    THE   DISTRICT. 


STRIP,  SHEETS,  TRA  Y  IRON, 

AND 

TIN-PLATES 

SUPPLIED    IN    LARGE    QUANTITIES 
A*i:    THE    SHORTEST    NOTICE. 


PLATING  BAES,  WIRE  RODS,  FENCING  WIRE,     ' 

AND 

CHARCOAL  IRON  OF  ALL  KINDS, 

ASE   SUPPLIED   TO   OBDEB. 

ALSO, 

MELxnra  fi&s  mh  malleable  cast  mos 

OF  THE  BBADLEY  BRIDGE  BRAND. 


'OSePH  ToSTCf^  Xf  I/OYDJ 

(lffirlt4-I,li'I^pI(ti\0kl^i^^l, 
-«<^1RMINGHAM'J| 


lONUMCNTLANESTATinN 
HAIIWAYWHAHF. 


f  io  mom 

COKE  AND  6EI 

I  1^0  N, 
METALS  MINE 

MEi^CHAN 


BEST    BEST. 

TREBLE    BEST 

CHARCOAL. 


Nt  PLUSULTRA. 

H.  L.  M. 
COLD  BLAST  . 


PIQ   IRON-— Cold  Blast.  Hot  Bloat  of  tbe  Beat   Branda  of  StafTorddhlre,  Wslt« 

YorlCBhlre,    Hupplled  for  ForKBB  and   FouOdrlBB,  also  Cold   Blast  Cbartoal. 

Hematite  PIeb,  for  Malleabla  Foundries. 
STEEL-EIveiT  descriptloD  or  BoUad  and  TUted  Steel,  both  Cast  and  Blistered. > 

ttoai  Beat  Swediah  Bara. 
BAR,    HOOP,    STRIP,    ANGLE.    &   TEE    IRON   of  all  slzBa,  W  order. 
BOILER,    SHIP.    &    BRIDGE    PLATES  of  all  aizea,  to  order. 
SHEET     IRON,  of  tbe  Best  Brands,  for  SlamplnK,   or  for  GaUraulzlos  and  BM 

purpoaea. 
IRON    &.    STEEL    RAILS.    WHEELS.    &    AXLES 

RAILWAY  SPIKES,    BOLTS,  NUTS.  &   RAILWAY    MATERIALS  of  aU 
IRON    ORES  Imported,  and  all  deacriptlons  of  Ore  supplied. 
COKES.- Vorkehlre,  Welsh,  and  Durham  Cokes,  tor  Foundries  and  Blast 
ANNEALING    PANS    &    ANNEALING    ORE.  H^ 

SMQD1BIE3   AND    OBDBBS    SOLICITED   AT   THE   ABOVB   ASDHSSa 
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